
As in other aspects of the Engineer effort
to ready troops for war, the attack on Pearl
Harbor brought about no sudden break or
shift in the program for developing equip-
ment. Pearl Harbor found the Engineers
in the midst of a number of studies that
needed to be brought to a successful con-
clusion. On top of these came new assign-
ments as a result of new Engineer missions .
Although commitment of American troops
overseas affected the program to some ex-
tent from the beginning, it was not until
mid-1943 that battle lessons became the
dominant influence .

The Over-all Program

During the war years the Engineer Board
had a great deal more money to spend on
the development of equipment than had
been available previously . In the fiscal year
1943 the board expended over six million
dollars-almost three times as much as it
had been allotted in the eighteen .months
before Pearl Harbor . More employees could
be hired . As of 30 June 1941 there were
38 officers and 453 civilians on duty ; a
year later the number of officers and en-
listed men had increased to 124 and the
number of civilians to 821 . Facilities, too,
were at last adequate. By July 1942, eight-
een of twenty-four new buildings had been
completed .

Some assignments of a specialized nature
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could be handled more expeditiously at lo-
cations other than Belvoir . By the summer
of 1943 the Engineer Board had established
field offices at the following locations : Des-
ert Warfare Training Center, Camp Young,
California (desert roads) ; Mountain
Training Center, Camp Hale, Colorado
(mountain warfare equipment) ; U.S. Na-
val Amphibious Training Base, Fort Pierce,
Florida (beach and underwater obstacles) ;
Martha's Vineyard, Massachusetts (am-
phibious equipment) ; Barrage Balloon
Training Center, Memphis and Camp Ty-
son, Tennessee ; Imperial Dam, Yuma, Ari-
zona (bridge tests) ; and Seattle, Washing-
ton (camouflage studies) .

Within this framework of more funds,
facilities, and personnel, the Engineer
Board looked forward to an expanding and
urgent program. The number of develop-
ment projects had increased slightly by June
1942 from the 99 remaining open at the
end of the previous year to 117 . This count
was shortly thereafter artificially raised by
a revision in the system of numbering. The
new numbering system broke down the 117
projects into their components . Thus, what
had been one project under MP 235, Or-
ganization and Equipment of Topographic
Battalions, now became six, with project
MP 235 A, Table of Organization and
Table of Basic Allowances, project MP 235
B, Military Level, and so on. According to
the new method of counting, the Engineer
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Board had 600 active projects in the sum-
mer of 1942,1

About this time, various higher echelons
of command began to challenge the desira-
bility of an expanding development pro-
gram and attempted to siphon off some of
the energies being expended on it into the
production of equipment already selected .
In June 1942, the Army and Navy Muni-
tions Board notified the Corps of Engineers
that procurement of pilot models would be
granted only AA-3 priority, the higher
ratings to "be reserved for the production of
end munitions items now urgently needed
for the current conduct of the war." The
ANMB turned a deaf ear to the Engineers'
objection that this order would slow down
their attempts to carry out the many assign-
ments recently received . The outbreak of
war made the search for new and better
equipment a less important task than
getting previously selected items into the
hands of the troops .' Sounding a similar note'
a few months later, Fowler cautioned the
Engineer Board against losing sight of the
end-all of the development program-"the
issuing of suitable equipment in quantity to
the troops in the field . . . . Efforts should be
directed not toward obtaining the best item
in the world,"' he admonished, "but toward
obtaining in quantity a suitable article . . .
Personnel working on development should
continually ask themselves, `Is this article
good enough to be put in quantity produc-
tion without further refinement?' " 3

If the assignment of lower priorities and
Fowler's restatement of principles served as
a general indicator of the way the wind was
blowing, the conclusions of a group of of-
ficers appointed to study the board's pro-
gram in July 1942 definitely established the
new trend-the contraction of the develop-
ment program as a whole with an eye to the
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speedy completion of essential work . After
reviewing all currently active projects these
officers recommended the immediate clos-
ing of 208 out of 613 . Although their rec-
ommendation was carried out and although
the Engineer Board and OCE officials at-
tempted to screen projects carefully, more
officers continued to be assigned to the
board and more civilians to be hired . By
February 1943, with total active projects at
448, the number of civilian employees stood
at 1,342, a 64 percent increase during the
previous eighteen months . At this point SOS
stepped in, demanding a cut not only in
projects but in staff .'

In March 1943, representatives of OCE
and the Engineer Board sat down with the
chief of ASF's Development Branch to de-
cide which projects could be dropped . The
Engineers emerged from this conference
having agreed to eliminate 183 . By the end
of May the board was carrying only 218
projects . Still ASF was not satisfied . On 31
July, Somervell called for further scrutiny

Prior to and during the early stages of the
present war the matter of research and devel-
opment was of the greatest importance
because of the dearth of modern munitions .
Because of the great progress that has been
made in this field and the substantial produc-
tion now being realized in up-to-date weapons

1 (1) Ann Rpts Engr Bd, 1941, 1942 . (2) Engr
Bd Hist Study, Engr Research and Dev in World
War II, Over-All Account, p . 46 .
Unless otherwise noted, the remainder of this

section is based upon correspondence in 400 .112,
Engr Bd, Pts . 1 and 2 .

' Ltr, ExO Sup Div to ANMB, 9 Jul 42, sub
Priority Asgd Research Activities, with 1st Ind, 14
Jul 42 . 400.1301, Pt. 5 .

a Ltr, C of Sup Div to President Engr Bd, 21
Nov 42, sub : Instrs to Bd Pers on Relation Between
Dev and Proc. 334, Engr Bd, Pt. 1 .

' Ltr, Dir Rqmts Div SOS to Dev Br, 6 Oct 42,
sub : Cancellation of Dev Projects, with Incls, Lists
A, B, and C. ERDL file, BR 287 .
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and equipment, a review of the situation is
indicated .

Although it is not desired to take any action
which will curtail the development of those
important items of munitions which give
promise of substantially assisting in the war
effort, it is considered imperative to restrict
all future development to items of this
category . 5
In reply, Reybold insisted that all possible
precautions were being taken to insure the
attainment of ASF's objective. Before a
project was assigned, the Troops Division
first determined whether the proposed de-
velopment was essential to the prosecution
of the war. Clearance by the Technical
Committee and authorization by ASF fol-
lowed, and finally the Engineering Division
reviewed the plan of development as pro-
posed by the Engineer Board . In conclusion
Reybold reviewed the substantial reduction
that had taken place since the first of Janu-
a!ry. The Engineer Board was now carrying
less than a third of its former work load .
From 391 projects at the beginning of the
year it had dropped to 123 as of the end of
August. To be sure, reductions in staff had
not kept pace with reductions in projects,
but with a total of 966, the number of mili-
tary and civilian employees was about the
same as in June 1942. This, argued Rey-
bold, was "an absolute minimum working
strength" because the board's work encom-
passed more than development of new
equipment . Its personnel conducted engi-
neering studies ;, prepared plans and specifi-
cations, analyzed criticisms of equipment
received from the field, and supervised serv-
ice tests. Engineer participation in the drive
to find substitutes for materials in short sup-
ply was centered at the board. About 25
percent of the board's work was on so-called
service projects. Some of this work, the pro-
curement of pilot models, for example, could

be farmed out to field offices. Experiments
toward this end had, in fact, begun . But
Reybold pointed out the limitations of de-
centralization : a central authority had to
co-ordinate and standardize the work done
in the field and this authority was the Engi-
neer Board .'

Although thus defending the operations
of the board, the Engineers changed its top-
side administrative staff. Heretofore, the
president of the Engineer Board had oc-
cupied another position of importance at
Belvoir. Brig. Gen . Edwin H. Marks, who
had been appointed president on 1 July
1942, was at the same time Commanding
General, Fort Belvoir . In October 1943,
General Schulz was transferred from com-
mand of the EUTC at Claiborne to the
presidency of the Engineer Board. He had
no other duties . The following month a new
executive officer, Col . William J. Matteson,
replaced Col. Peter P . Goerz, who had
served in that capacity for about a year .
Schulz and Matteson remained with the
board until the end of the war .

The fact that the Engineers found it pos-
sible to cut back their program for the de-
velopment of new equipment was a tribute
to the work that had been accomplished
during the years preceding the Japanese at-
tack. Those years witnessed the revolution
in equipment. The developments that took
place during the war years were on the
whole less basic in nature . Much time and
effort on the part of the board, of OCE,
and of manufacturing concerns was ex-
pended in designing acetylene, nitrogen, and
oxygen generators after the Corps of Engi-
neers was asked to form gas generating de-

'Memo, CG ASF for CofEngrs, 31 Jul 43, sub :
Curtailment of Nonessential Dev, Projects and Re-
duction of Dev Activities . 400.112, Engr Bd, Pt . 2 .

6 1st Ind, 2 Sep 43, on memo cited n . 5 .
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tachments in the spring of 1942 . Similar
efforts went into the perfection of water
supply equipment, the Engineer Board
working closely with industry in the de-
velopment of purification units, distillation
units, storage tanks and trucks, pumps, and
well drilling rigs . ? Tests of landing mats
continued, with particular emphasis upon
the behavior of these mats under varying
conditions of soil and weather . A group of
experts from the Engineering Division,
OCE, and from the Waterways Experiment
Station at Vicksburg, Mississippi, lent much
valuable assistance in the conduct of these
tests. This group had investigated the sub-
ject of soil bearing capacity in an effort to
provide permanent runways that would
support the increasingly heavy bombers .
Although mainly applicable to the construc-
tion undertaken by the Corps of Engineers
for the AAF in the United States, the design
criteria developed were also made avail-
able to theater Engineers .'

By spring 1943 the board's earlier deci-
sion to concentrate on developing one all-
purpose mat had been vindicated . Theater
commanders reported that all airfields had
to support heavy as well as light planes . The
Engineer Board continued to point out the
deficiencies of the pierced plank mat. Pre-
cious steel was wasted in its fabrication . In
wet weather, mud and water seeped onto
its surface causing it to become dangerously
slippery. The pierced plank mat had a ten-
dency to bend and to curl at the edges after
a relatively short period of use by heavy
bombers. By March 1943 the board had
become convinced that these deficiencies
outweighed the fact that the pierced plank
mat could be produced in greater quantity
than any other type and took up less cargo
space. Production of pierced plank mat
should be reduced . Additional requirements
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were to be satisfied by the heavy bar and
rod mat. This type took up a large amount
of shipping space and had been known to
break when subjected to unusual strain, but
it possessed a higher strength-weight ratio,
was easier to lay and to camouflage, and
was more skid-resistant than the pierced
plank mate Despite the board's recom-
mendation the pierced plank mat continued
to be the type requested by theater com-
manders. It was the type they knew most
about, deficiencies and all . Even while list-
ing its imperfections and calling for im-
provements after the war was over, the En-
gineers admitted that the pierced plank mat
"turned in a creditable performance
through-out the world." " In seeking to im-
prove what theater commanders had found
to be generally satisfactory, the Engineer
Board indulged the naturally perfectionist,
but time-consuming and expensive, attitude
of the research agency, which ASF and
OCE were attempting to curb. By and

'The following files contain information on the
development of gas generating equipment : 451 .2,
400.112, Oxygen Generating Plant Equipment, and
office files of the Mechanical Equipment Branch .
A summary of the development of water supply
equipment is given in the following Engineer Board
Historical Studies : Water Purification, Water Dis-
tillation, Water Distribution and Storage, and
Water Pumps and Wells .

e (1) Fine and Remington, CE, Military Con-
struction in the United States. (2) Memo, C of Soil
Mech Unit for C of Engr and Dev Br, 22 Sep
42, sub : Performance Tests on Landing Mats .
ERDL file, Air Corps, 318 . (3) Memo, Engr and
Dev Br for Files, 23 Sep 42, sub : Resume of Conf
on Relation Between Bearing Capacity of Soils and
Various Types of Airplane Landing Mats . Same
file. (4) Ltr, C of Engr Div to President Engr Bd,
11 Jun 43, sub : Traffic Tests on Airplane Landing
Mats. Read file, Gayle McFadden, 1943 .

9 Engr Bd Rpt 735, 15 Mar 43, sub : Fourth
Interim Rpt, Emergency Landing Mats for Air-
fields .

Y9 Ltr, C of R&D Div to CG ASF, 5 Sep 45, sub
Future Dev of Airplane Landing Mats . 400.112,
Landing Mats, Pt . 2 .
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large, however, the board's work during
the war years arose directly out of needs
resulting from the character of operations
overseas .

Among the predictions which the Engi-
neers had made as to the tactical nature of
mobile warfare none turned out more
nearly true than the ones on employment
of obstacles to impede the advance . Months
before American troops were committed to
combat, the Army knew what to expect .
From the Russian front and from the Brit-
ish in North Africa the evidence piled up :
land mines were being used extensively and
effectively by armies in retreat. American
experience in North Africa offered further
unhappy confirmation . Rommel had strewn
large numbers of antitank and antiperson-
nel mines which enabled him to keep ahead
of his pursuers for a long time . In Italy the
enemy, grown more desperate, resorted to
all the delaying tactics that terrain and
available resources permitted . There, as
Eisenhower described it in his memoirs, the
German, in yielding "even a foot of ground
. . . made certain that every culvert and
bridge on the miserable roads was blown
out ; every shelf road cut into the steep
mountainsides was likewise destroyed ." 11 In
the Pacific theater nature itself had provided
so many obstacles that the Japanese were
saved the trouble of creating a large num-
ber of artificial ones, but by exploiting to
the utmost what was ready-made, they were
able to maintain a formidable resistance to
the American advance .

Clearance o f Land Mines and Other
Obstacles

The Corps of Engineers pursued several
lines of investigation in an effort to provide
means of clearing a passage through land
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mines, barbed wire, and similar defenses
which the enemy prepared and which he
normally covered by artillery or infantry fire .
The problem in dealing with land mines was
not, of course, simply one of clearance . Since
land mines were usually buried, a large part
of the work of clearing them was discovering
their exact location. Development of a port-
able mine detector-SCR 625-had been
all but completed before Pearl Harbor and
procurement of the first 1,000 units began
early in 1942. Time was to show that SCR
625, while basically a good instrument,
could not always be relied upon even to per-
form tasks for which it was specifically de-
signed . But in the early months of 1942 tech-
niques for detecting mines were far ahead of
techniques for clearing mine fields and other
obstacles under hostile fire."

The greatest progress in clearance tech-
niques had been in the area of explosives .
Late in 1941, learning that the TVA wished
to destroy several bridges and other struc-
tures, the Corps of Engineers sought and
received permission to carry out this work .
A company of engineers under the com-
mand of Lt. Alfred G . Hoel, Jr., who was
to become the Engineer Board's principal
demolitions expert, spent a month in the
Tennessee Valley trying out and keeping a
detailed record of the types, amounts, meth-
ods of placement, and relative effectiveness
of various explosives . Bangalore torpedoes
seemed the best of the lot.

The bangalore torpedo, invented by a
British Army officer in Bangalore, India,
before World War I, was a metal tube which
could be made up in various sizes and filled
in the field with various combinations of

11 Eisenhower, Crusade in Europe, pp . 201-02 .
12 Engr Bd Hist Study, Metallic Mine Detectors,

p. 16 . For accomplishments before Pearl Harbor,
see above, pp . 53-55 .
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explosives. After the test in the Tennessee
Valley, the Engineer Board's Demolition
and Obstacle Branch worked closely with
the Ensign-Bickford Company, the Niles
Steel Products Division of Republic Steel
Corporation, the American Can Company,
the Atlas Powder Company, and DuPont in
an effort to determine the ideal size and
content of explosive. By the spring of 1942
this co-operation had resulted in a pref abri-
cated bangalore torpedo five feet long and
two inches in diameter, containing about
8/2 pounds of ammonium nitrate, and
fitted with a copper well for the reception
of a blasting cap or other detonating device .
In addition to spurring the effort to improve
the design of the bangalore torpedo, Hoel's
work in the Tennessee Valley contributed
much useful information about the proper
use of blasting caps, the hooking of circuits,
and safety precautions .

Interest next shifted to Aberdeen Proving
Ground, Maryland, where Ordnance and
Engineers co-operated in erecting an anti-
tank obstacle course . The Engineer Board's
report of the tests at Aberdeen contained de-
tailed instructions for demolishing as well as
for constructing log blocks, tetrahedrons,
hedgehogs, .and steel sheet and timber piling .

More dramatic in background and more
productive of new methods of demolitions
was a highly secret project to parachute a
force into Norway and destroy its power
plants. The personal interest of Roosevelt
and Churchill and their assistants, Harry
L. Hopkins and Mountbatten, caused an
extraordinary amount of activity in the late
spring and summer of 1942. Before the Nor-
way enterprise was canceled several new ex-
plosives had been discovered, methods of
packaging explosives vastly improved, and
a well-nigh foolproof delay detonator de-
veloped."
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While these general investigations were
under way, the Engineer Board directed at-
tention to the more specific problem of
clearance of mine fields . At this time troops
were being taught to loosen mines with a
probe and either to remove them one by
one by hand or explode them one by one
with TNT, a slow and dangerous method .
What was desired was a means of removing
a number of mines at once without exposing
troops either to the mines themselves or to
the enemy's covering fire. A beginning in
this direction was reported on 4 March 1942
by Maj. William F. Powers, chief of the
Demolition and Obstacle Branch . Follow-
ing a British lead, Powers proposed to join
together a number of bangalore torpedoes
to be pushed onto the mine field from a
covered position, then detonated ."

Adoption of a special vehicle, or a special
attachment for a standard vehicle, equipped
either to excavate or explode mines re-
mained a possibility in the spring of 1942 .
But the Engineers, while eagerly examin-
ing many proposals along this line, had
found nothing worth investigating seriously .
The Corps of Engineers shared this responsi-
bility with the Ordnance Department,
Ordnance being generally in charge of the

sa (1) Engr Bd Rpt 682, 30 Mar 42, sub : De-
molition of Structures. (2) Engr Bd Rpt 672, 4
Mar 42, sub : First Interim Rpt on Detection and
Destruction or Removal of Antitank Mines . (3)
Memo, Hoel for Maj Powers, 20 Mar 42, sub :
Bangalore Torpedoes . ERDL file, GN 316 . (4) Ltr,
Hoel to C of Engr Hist Div, 3 Mar 53 . (5) Incl with
Ltr, Hoel to OCMH, 4 Jan 54 . (6) Engr Bd Rpt
716, 4 Sep 42, sub : Constr and Test of Tank Ob-
stacle Course at Aberdeen Proving Ground, Md.
" Memo cited n. 13 (3) . Unless otherwise indi-

cated the following discussion of mine detectors and
mine field clearing devices is based upon cor-
respondence in ERDL file, GN 316, and Engr Bd
Rpt 672, 4 Mar 42, sub : First Interim Rpt on De-
tection and Destruction or Removal of Antitank
Mines .
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development of mechanical, and the En-
gineers, explosive, means for clearing mine
fields. Ordnance had made little progress
either. Models of two mechanical mine ex-
ploder devices had been produced, but
neither was acceptable .

A year later, the Army was only slightly
better off. Tests of the bangalore torpedo
had, to be sure, confirmed the British report
of its effectiveness against the type of Ger-
man mines so far encountered, but it proved
incapable of clearing a sufficiently wide gap
when employed against the more blast-re-
sistant mines already adopted by the Ameri-
can Army. Because the Germans might put
a highly blast-resistant mine into the field
also, the Engineer Board began, in January
1943, to experiment with a Canadian mine
clearing device called a snake . The snake
packed more explosive into its three-inch
pipe than had the series of bangalores and
since it was designed to be pushed forward
by a tank, provided greater protection
against defensive small arms fire . In addition
to procuring a facsimile of the Canadian
snake, the Engineer Board called upon sev-
eral manufacturers to suggest ways to im-
prove it. The .Armco International Corpora-
tion devised . a specially shaped snake made
of longitudinally corrugated sheets into
which cartridges of explosive were to be
packed and bolted in the field. The Armco
snake outperformed the Canadian prototype
in firing the German mines, but also lacked
effectiveness against American mines .

Even with this defect, the snake was the
best device offered in July 1943 when repre-
sentatives of NDRC, Ordnance, and Engi-
neers sat down to review the status of their
work. The best that could be said for the
various appendages developed by the Ord-
nance Department for tanks-disk rollers,
drums, drag weights, and a flail device

modeled on the British scorpion-was that
some showed promise."

The possibility of excavating instead of
exploding mines had also been tried out. In
January 1942, 1st Lt. George M . Hays of
the Coast Artillery School had suggested
mounting a bulldozer blade on a tank . The
advantages were significant-rapid opera-
tion by a small crew with gun protection .
Maj . Karl F . Eklund, who supervised the
Mechanical Equipment Section at the En-
gineer Board, believed the tank dozer would
be a long time in the making, if, indeed, it
could be developed at all. He had been fol-
lowing the attempts of the Desert Warfare
Center to mount V-shaped blades on tanks
for road construction work and had noted
that all their experiments had resulted in
failure. The fundamental idea had so much
merit, however, that he and others at the
board recommended that it be attacked from
another angle as well. The British, whose
bulldozer operators had had to work under
fire, had already embarked upon a program
to armor tractors . Accordingly the board
requested authorization to develop armored
tractors at the same time it was collaborating
with Ordnance on the development of the
tank dozer. SOS did not assent . Steel plate
was so scarce in the summer of 1942 as to
make it improbable that any could be di-
verted for this purpose, Clay observed in

' (1) For a discussion of the mine exploding
devices developed by the Ordnance Department see
Constance McLaughlin Green, Harry C. Thomson,
and Peter C. Roots, The Ordnance Department :
Planning Munitions for War (Washington, 1955),
UNITED STATES ARMY IN WORLD WAR II,
pp. 387-94 . (2) Engr Bd Rpt, 18 May 43, sub :
Engr Rpt on Tests of Snake Devices for the De-
struction of Enemy Mines at Ft . Kriox, Ky . (3)
Ltr, Capt David C . Apps, Ord Dept Hq Armd
Force, to Armd Force Engr, 4 Jun 43, sub : Mech
Type Mine Field Clearing Devices . ERDL file,
ME 264 (S) .
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refusing to approve the project, but work on
the tank dozer should continue."

Working first with the producers of
tractor blades-LeTourneau and LaPlante-
Choate-Eklund and the board's project
engineer, William J . Murwin, next enlisted
the aid of the Ordnance Department in
mounting various blades on tanks . By the
spring of 1943 the co-operation of industry
and of the two services had resulted in two
models, one produced by LaPlante-Choate
and the other by LeTourneau . Both of these
excavators were V-blades with teeth, and
thus operated more like a plow than a bull-
dozer. Despite much improvement in op-
eration over the V-blades tested at the
Desert Warfare Center, these tank dozers
appeared scarcely more promising than the
snake, the scorpion, or any of the other mine
field clearing devices still under considera-
tion. Yet the fact had been established that
the medium tank could handle the dead
load of a dozer blade and that its traction
enabled it to knock over substantial bar-
riers."

The importance of an armored bulldozer
was highlighted almost as soon as its capa-
bilities were discovered, when, during the
summer of 1943, reports like the following
one from New Georgia began to come in

. . . the blazing of jeep trails was of prime
importance . Construction of these trails
through the jungle allowed food, ammuni-
tion, and supplies to be carried up to the most
advanced Infantry lines .

A platoon of combat Engineers was assigned
to each Infantry Combat team, for this pur-
pose . . . . Due to the type of fighting in this
area, the "front-lines" at times were every-
where, and at times the dozer operated in
front of the Infantry lines . It soon became a
special target for Jap snipers and Jap machine
gunners, who waited for its appearance in
ambush, or sniped from a distance .

In the first few days of operation several

dozer operators were killed or wounded . In
order to combat this, shields were hastily
made, using armor plate taken from beached
Jap barges. This afforded some protection
to the operator, particularly from snipers who
infested every trail and every rear area . . . .

Quoting a remark overheard from an infan-
tryman along the trail, "The Dozers and jeeps
won this battle ." is

If any confirmation were needed, Somervell
supplied it when he returned from a tour of
the Pacific theaters . "The roads must be
pushed up behind the leading elements,"
he wrote Marshall. "Some form of armor is
recommended by most of the Division com-
manders because heavy casualties occurred
to the operators ." 19 From 'North Africa
came further confirmation

. . * considerable losses in personnel have
been caused by detonation of mines and booby
traps when operators of construction equip-
ment rolled over them . This was particularly
true of craters in such places as roads and air-
drome runways which the retreating enemy
mined knowing that they would be filled in ."

10 (1) Memo for Record, with 13th Ind, Dir
Rqmts Div SOS to CofOrd, 10 Jun 42, sub : Use of
Specially Equipped Tanks to Counteract Tank Ob-
stacles (basic missing) . 470.8, Pt. 3. (2) 1st Ind,
1 Jul 42, and 3d Ind, ACofS for Materiel to Cof
Engrs, 28 Jul 42, on Ltr, ExO Dev Br to President
Engr Bd, 15 Jun 42, same sub . Same file . (3) Engr
Bd Rpt 774, 6 Oct 43, sub : The Engr Tank Dozer .

The remainder of this discussion of the tank dozer
is based principally upon this Engineer Board Re-
port and correspondence in ERDL file, ME 264 (S) .

"Engr Bd Rpt, 20 May 43, sub : Mech Devices
for Removal of Enemy Mines .

1 Incl, 21 Aug 43, with Memo, C of Trps Sv
Subsec EFMO for C of Engr and Dev Div, 15 Dec
43. Mech Equip Br file, Armd Protection for Constr
Equip .

"e Memo, C of Equip Br Trps Div for Rqmts Div
ASF, 15 Oct 43, sub : Armd Protection for Tractor
Operators. Mech Equip Br file, Armd Protection
for Constr Equip .

20 Ltr, Godfrey, Air Engr Hq AAF, to Engr and
Dev Br, 16 Apr 43, sub : Protection Armor on
Constr Equip . App . A, Engr Bd Rpt 859, 26 Aug 44,
sub : Protection Armor on Constr Equip .
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Looming ahead was the greatest amphib-
ious operation ever undertaken-the cross-
Channel attack. The Dieppe raid of August
1942 served to point up the serious conse-
quences of failure to overcome obstacles
placed on the beaches and in the surf. In
December 1942 Hoel had returned from
England full of information about what
happened at Dieppe and what the British
were doing as a result . The Dieppe raiders
had encountered steel spikes designed to
impale landing craft, barbed wire, concrete
walls and blocks, antitank ditches, and
mines-all covered by persistent enemy fire .
The casualty rate among engineers had been
extremely high . To make certain that future
invading forces would be equipped and
trained to gain. the beachhead without ex-
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BULLDOZER CUTTING ROAD THROUGH JUNGLE, New Georgia, 1943.
Vehicle is a tractor with bulldozer attachment .

cessive losses, the British had constructed an
elaborate beach obstacle course and had
assigned high priority to the development
of special armored vehicles .

Shortly after his return to the United
States, Hoel recommended that the Corps
of Engineers sponsor a similar investiga-
tion. Army Ground Forces gave its approval
in February 1943, suggesting co-ordination
with its own Amphibious Training Center,
the Engineer Amphibian Command, and
the Amphibious Force, Atlantic Fleet . The
assumption of all amphibious training by
the Navy a few months later removed the
first two organizations from the picture, but
the Amphibious Force, Atlantic Fleet,
worked closely with the Engineers through-
out the course of their experiments . To as-

1
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ROAD CUT THROUGH HILLS AND JUNGLE is used by troops in New
Georgia, July 1943.

sure this co-ordination the Engineers se-
lected a site near the Navy's Amphibious
Training Base at Fort Pierce, Florida . By
the first of July 1943 construction of the ob-
stacle course had progressed to a point
where tests could begin. Hoel, in charge of
the Fort Pierce experiments, was assigned
several officers and a company of combat
engineers."

The opening of the Fort Pierce testing
area coincided with the production of a tank
dozer which, thanks to the unorthodox ac-
tivities of Ekiund and the continued interest
of LeTourneau and LaPlante-Choate, ex-
hibited every mark of a successful machine .
In June 1943 funds hitherto available to
the Corps of Engineers for development of
the tank dozer had been cut off. The Ord-

nancenance Department was directed to assume
exclusive control in this field . But Eklund,

21 (1) Ltr, Engr Bd to CofEngrs, 20 Mar 43,
sub : Review of Landing Area Rpt, Cherbourg to
Dunkerque and Dieppe Rpt Concerning Obstacles .
400 .112, Beach and Underwater Obstacles, Pt. 1
(C) . (2) Incl., n. d., Brief Review of Dieppe Raid,
with Ltr, C of Engr and Dev Br to CG ASF, 29
Mar 43, sub : Passage of Beach and Underwater
Obstacles . Same file. (3) Inca, 11 Jan 43, with
Memo, ExO Engr Bd for All Members, 11 Jan 43 .
ERDL file, GN 316 . (4) Ltr, AGF to CofEngrs,
21 Feb 43, sub : Dev of Technique of Passage of
Underwater and Beach Obstacles, with 2d Ind,
ExO Engr and Dev Br to Engr Bd, 8 Mar 43.
400.112, Beach and Underwater Obstacles, Pt. 1
(C) . (5) Engr Bd Rpt, Passage of Beach and
Underwater Obstacles, 1 Jul 43-1 Aug 43 . (6) Ltr,
CofEngrs to Comdt Engr Sch, 3 Aug 43, sub : Pas-
sage of Underwater and Beach Obstacles . App. A,
Engr Bd Rpt, Passage of Beach and Underwater
Obstacles, 1 Oct 43 .
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now fully convinced that combat engineers
needed a tank dozer to reduce obstacles
other than mines, and that he was on the
verge of obtaining one, tried and succeeded
in getting the work done for nothing . He
persuaded LeTourneau to construct a pilot
model at no cost to the government, and
shortly thereafter, LaPlante-Choate, with
an eye on this competitor, followed suit .

The standards of performance set down
for the tank dozer by Eklund and his ci-
vilian aide, William J. Murwin, were high .
Wishing to produce a unit that could be as
readily controlled as a bulldozer, they
switched to a straight toothless blade .

When the LeTourneau model was tried
out at Belvoir in June 1943, its earth-mov-
ing capacities were reported to compare f av-
orably with those of a D-8 tractor. Still with
no money, but even more convinced that he
had something extraordinarily valuable, Ek-
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BEACH AND UNDERWATER OBSTACLES, NORMANDY, FRANCE,
6 May 1944. Photograph was taken one month before D Day .

lund shipped the tank dozer to Fort Pierce,
using funds available from the project for
clearance of beach and underwater ob-
stacles." The LeTourneau tank dozer gave
an outstanding performance under a series
of exhaustive tests at Pierce, easily overcom-
ing "obstacles previously classed as render-
ing `Direct assault . . . useless .'" In subse-
quent tests the performance of the LaPlante-
Choate unit was equally praiseworthy."
Procurement of a tank dozer which com-
bined the best features of each model began
immediately and the first units arrived in

22 (1) Memo, Eklund for Col Horace F . Sykes,
Jr., ExO to ACofEngrs for War Planning, 25 Mar
44, sub : Medium Tank Dozer Dev . Mech' Equip Br
file, Tank Dozers, Pt . 2 (S) . (2) Engr Bd Monthly
Rpt on Dev, Jun 43. ERDL files .

'2 Ltr, Actg ExO Engr Bd to CofEngrs, 14 Sep
43, sub : Use of Especially Equipped Tanks -to
Counteract Tank Obstacles . ERDL file, ME 264
(S) .
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Italy in plenty of time for the spring 1944
offensive. In that campaign Eisenhower re-
called, the tank dozer was "a godsend ." 24

Sturdevant had been watching the work
at Pierce with much interest, and early in
August directed the Engineer School to take
advantage of the setup there to test tech-
niques and doctrine and to bring tactical
considerations to bear upon the board's
work. The school assigned Lt . Col. James E .
Walsh to Pierce. Walsh stressed the fact that,
unless American doctrine were changed, the
infantry would precede the arrival of tanks
by several waves. The infantry must be pre-
pared to surmount obstacles using simple
expedients such as wire cutters and ramps .
Any large-scale use of explosives at this stage
would result in heavy casualties among
friendly troops. Wide gaps through obstacles
need not be provided until the tanks landed .
Neither could they be provided until the in-
fantry had silenced the enemy's fire . Never-
theless Walsh believed that much profit
could be expected from further investiga-
tion of hand-placed charges and from the
study of the effectiveness of rockets. And,
since rockets appeared from the preliminary
work at Pierce to show so much promise,
Walsh encouraged Hoel's group in its efforts
to develop an engineer armored vehicle
equipped with a rocket launcher ."

During the succeeding months formulas
and methods for placing charges by hand
were improved upon. On the assumption
that air and naval activity would precede an
amphibious landing, the Fort Pierce group,
with the co-operation of the Navy, and while
host to many observers from the Army and
Navy, tested the effectiveness of various
bombs and- projectiles against various types
of obstacles, reporting their conclusions
monthly to the Engineer Board. Encouraged
by the successful tests of the tank dozer, Hoel
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and his assistants persisted in developing a
more versatile engineer armored vehicle ."

Both the projected engineer armored ve-
hicle and the tank dozer were special pur-
pose machines. The work power of the tank
dozer was not nearly so great as that of the
standard tractor-mounted dozer . The tank
dozer was difficult to maneuver and subject
to more frequent breakdowns . A disad-
vantage of the standard tractor-mounted
machines, on the other hand, was vulner-
ability . There were many occasions, as re-
ports from overseas showed, when operators
of bulldozers and other construction ma-
chinery required protection from small arms
fire, even though they did not need a tank
gun. Because of this, and also because it
was doubtful whether or not medium tanks
would be shipped to the Pacific, the Engi-
neers designed armored cabs for tractors
and other construction machinery at the
same time they were developing the tank
dozer .

Lt. Col. Grant E. Beverly of the board's
Mechanical Equipment Section, and his
civilian aides, George Weidner, James A .
Cobb, and Miller L. Coe concluded from
the outset that for advice they should lean
heavily upon both the Ordnance Depart-

24 Eisenhower, Crusade in Europe, p . 201 .
25 (1) Ltr, CofEngrs to Comdt Engr Sch, 3 Aug

43, sub : Passage of Underwater and Beach Ob-
stacles. App. A, Engr Bd Rpt, Passage of Beach
and Underwater Obstacles, 1 Oct 43 . (2) Ltr,
Walsh to C of Demolition Sec Engr Bd, 23 Sep 43,
sub : Tactical Comment on Tests of Methods of
Removing Beach and Underwater Obstacles . Same
file .

zs (1) Engr Bd Rpt, Passage of Beach and Un-
derwater Obstacles, 1 Jul 43-1 Aug 43 . (2) Ltr,
Hoel to C of EHD, 3 Mar . 53 . (3) Incl with Ltr,
Hoel to OCMH, 4 Jan 54 .

The group at Pierce also investigated, with no
conspicuous success, techniques for overcoming un-
derwater obstacles. For information on this activity,
see the various Engineer Board Reports on the pas-
sage of beach and underwater obstacles .
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ment and the Caterpillar Tractor Com-
pany. The experts on armor plate and on
the ballistic effects of various details of de-
sign were to be found in the Ordnance De-
partment . The manufacturers themselves
were the ones most familiar with the di-
mensions and strengths of their products
and would be most likely to offer good ad-
vice about the effect of proposed changes .

The aim was to afford maximum protec-
tion to operators while preserving the ef-
ficiency of the machines . At either extreme
these objectives were incompatible . The
heavier its weight, the more rounded its
silhouette, the fewer its openings, the greater
the protection ; the lighter its weight and the
greater the visibility achieved by portholes
and angular construction, the greater its
efficiency. Sacrifices had to be made on both
sides. The half-inch armor plate chosen was
the thickest it was possible to adopt with-
out overloading the machine, yet this plate
would not withstand the normal impact of
ammunition larger than .30-caliber at 2,300
feet per second velocity, and even this
amount of protection resulted in some loss
of efficiency in operation . The silhouette of
the armored cabs was quite angular ; other-
wise operators could not have performed
their work. The cabs were - designed to f a-
cilitate assembly in the field with standard
tools .

The Engineer Board, with the invaluable
assistance of Ordnance and Caterpillar,
completed this investigation less than three
months after it was assigned. It was many
more months before the Pacific theaters re-
ceived any armored cabs from the United
States. Engineer troops continued to im-
provise shields when necessary. But for the
most part, the strategy employed during the
early months of 1944 relieved bulldozer op-
erators of the dangers to which they had

hitherto been exposed . During this period
MacArthur's command concentrated upon
capturing island steppingstones where the
Japanese were least strongly entrenched .
American task forces were composed of
fewer men, and troops did not attempt to
penetrate far into the interior so that less
road building was required . An armored
bulldozer sent from the States was used ef-
fectively on Morotai beach in September
1944. More were available for the Philip-
pines campaign, where they were used in the
extensive road building in northern Luzon .
In Europe, armored bulldozers were con-
sidered a mixed blessing . The operator was
protected from small arms fire but might
because of confinement in the cab, receive
severe head injuries if he struck a mine ."

Provision of armor for bulldozers and the
development of the tank dozer had been a
detour around the problem of mine field
clearance, which was still awaiting a satis-
factory solution in the fall of 1943 . Meeting
on 6 October of that year, representatives of
the General Staff, ASF, AGF, the Canadian
Army Technical Development Board, the
Ordnance_ Department, and the Corps of
Engineers agreed that all the devices tried
so far were either too heavy, too complicated
to project into a mine field, too slow, or too
lacking in dependability . The Armco-type
snake and the Aunt Jemima, the latter a disk
roller device developed by Ordnance, were
merely the best of the group-not a real
solution . Pressure to provide something bet-
ter in the way of detection as well as clear-
ance increased early in 1944 as the Allies,

27(1) Ltr, Col Lacey, V . Murrow to CG SOS, 6
Oct 43, sub : Armor for D-7 Tractors . ERDL file,
MES 264 (S) . (2) Engr Tech Info Bull, 7, GHQ
S W PA, OCE, 3 Nov 44 (C) . (3) Hq Sixth Army,
Rpt of the Luzon Campaign, p . 164. (4) Info from
historians preparing volume, CE : The War Against
Germany .
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pushing north in Italy, encountered the ulti-
mate in German ingenuity in the use of
mines and booby traps. The portable mine
detector, SCR 625, had performed well in
North Africa but proved unreliable in
Italy, first, because the soil contained so
much iron, and second, because the Ger-
mans planted many more antipersonnel
mines there than they had in Africa, and
some of these mines contained little metal ."

These defects in performance served to
emphasize the other shortcomings of SCR
625 . Operators tired quickly while sweeping
an arc with an instrument weighing seven
and a half pounds . Often when it was most
needed, SCR 625 broke down. Most fail-
ures occurred during rainy weather, but the
delicate construction of tubes, transformers,
and other parts accounted for a good share
of them. Since operators had to stand while
using SCR 625, they were exposed to fire
during daylight and at night found it im-
possible to locate the trip wires of antiper-
sonnel mines which had to be felt for . Under
the supervision of Maj . George A. Rote, the
Engineer Board investigated four different
devices-a vehicular-mounted detector, a
detector for nonmetallic mines, a combina-
tion metallic and nonmetallic detector, and
a detector with a shortened arm ."

Development of a detector mounted on a
vehicle had begun in December 1941, fol-
lowing a request from the Armored Force
Board . For the first two months the Engi-
neer Board experimented with the same
type of circuit used in SCR 625, but in Feb-
ruary 1942 the board learned that J. G.
Doll and Maurice Lebourg, two former
lieutenants in the French Army now in the
States, had been working on a vehicular de-
tector at the time France capitulated and
had completed a pilot model . The detection
mechanism of this unit consisting of four
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electronic induction bridges, was mounted
seven feet in front of the vehicle . The indi-
cating mechanism consisted of dial lights,
which registered when the detecting mech-
anism passed over a mine, at which point
the vehicle automatically braked . Impressed
with the possibilities of the Doll-Lebourg
model representatives of the Armored Force
Board recommended mounting it on a jeep .
The details of such a mounting proved com-
plicated and time-consuming because the
boom was too heavy for the light vehicle
from which it was controlled. Efforts to de-
sign a lighter boom for the Doll-Lebourg
device continued over the next few months,
but as an alternative Rote experimented
with another device, which came to be
known as the prairie dog. The prairie dog
consisted of a light-wheeled tractor, trailed
by a detector unit controlled by a half-track .
Its detecting system was similar' to that of
the Doll-Lebourg unit .

Spurred on in the spring of 1943 by re-
quests from the North African theater for a
vehicular-mounted detector, Rote arranged
a demonstration so that a choice between

2s (1) Ltr, Actg ExO Engr Bd to CofEngrs, 19
Oct 43, sub : Passage of Antitank Mine Fields .
ERDL file, GNS 316. (2) Engr Bd Hist Study,
Passage of Mine Fields, p . 27. (3) Green, Thom-
son, and Roots, op. cit ., p . 387. (4) Wkly War Plan
Conf, 15 May 44 . (5) Engr Bd Hist Study, Metal-
lic Mine Detectors, pp . 85-86 .

29 (1) Hist Study cited n . 28 (5), p. 24. (2) Ltr,
2d Lt Hilmar J. Schmidt, Office of CSigO, Hq
ComZ, NATO, to CSigO, 30 Oct 43', sub : Mine
Detector, SCR 625, Limitations and Recommended
Improvements. ERDL file, XR 508 . (3) Ltr, same
to same, 15 Dec 44, sub : Rpt on Mine Detector
SCR 625. 400.112, Mine Field Clearing Devices,
Pt. 1 . (4) Ltr, C of Dept of Pioneer Instruction
Engr Sch to Comdt Engr Sch, 8 Dec 43, sub : In-
terim Rpt on Short Arm Mine Detectors . ERDL
file, XR 508 . (5) Incl, CG AGF to R&D Div ASF,
n. d., sub : Short Arm Mine Detector, with Memo,
Asst Engr Hq AGF for Dir Tech Div II Engr Bd,
18 May 44 . Same file .
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the two units could be made. The Doll-
Lebourg model, called AN/VRS-1, was
selected, for although the prairie dog swept
a wider path and could be operated 100 feet
ahead of the control vehicle-an advantage
which eliminated the necessity for an auto-
matic braking system-it was more compli-
cated to maneuver and maintain, was ex-
tremely vulnerable to fire, and would be
costlier and more difficult to produce .

Another year elapsed before any AN/
VRS-1 detectors arrived overseas. In serv-
ice tests at the Desert Warfare Board early
in 1944, the AN/VRS-1 gave some false
readings over magnetic types of soil so that
procurement in quantity was held up pend-
ing alterations which eliminated this defect .
Production of the first fifty sets did not begin
until a month before D Day and it was fall
before any arrived in Europe .

Even had vehicular detectors been avail-
able sooner and in greater quantity, their
usefulness would have been as sharply
limited as was that of SCR 625 because of
the Germans' gradual approach 'toward a
completely nonmetallic mine . Fully aware
of the urgent need for an instrument to de-
tect nonmetallic mines, the Engineer Board
was equally aware of the difficulties of de-
veloping one . Wishing to spare its staff from
spending time in what it anticipated would
be fairly long-drawn-out preliminary re-
search, the board sought the help of the
National Defense Research Committee in
January 1943 . During the next six months,
Rote, in co-operation with NDRC, en-
couraged investigations which attempted to
detect the presence of mines by comparative
measurements of electric current, sound, or
solidity. None of these was outstand-
ingly effective, reported Rote on 1 February
1944. With the exception of the electronics
instrument developed by the Radio Corpo-

ration of America, which registered the
presence of a solid object, all methods were
generally dependent upon dissymmetry in
the ground." The RCA device operated
with fair success over relatively noncon-
ductive soils . But it could not be relied upon
to pick out mines buried in highly conduc-
tive soils, and it also lacked the ruggedness
desirable in military equipment. Yet so
urgent was the demand that in January
1944 representatives of the interested arms
and services recommended its procurement
as AN/PRS-1 . Overseas, the performance
of AN/PRS-1 was more of a disappoint-
ment than had been anticipated . It was very
heavy-19 pounds . Only after a great deal
of experience could operators distinguish
between live mines and rocks or roots .
AN/PRS- 1 was not designed to handle the
small antipersonnel mines that were sown
in such great numbers by the Germans .
Efforts to improve this detector and to
evolve other means of detecting nonmetallic
mines continued, but none had been de-
veloped to the point of procurement by
V-J Day . Similar results marked attempts
to develop an instrument capable of detect-
ing both metallic and nonmetallic mines .
Although some devices showed promise,
victory was achieved before pilot models
were produced ."

Faced with the failure to develop a de-
tector capable of registering the presence
of antipersonnel mines, AGF, in June 1944,
proposed something of a compromise .

"(1) Engr Bd Rpt 751, 23 Jun 43, sub : Interim
Rpt on Dev of Vehicular-Operated Anti-tank Mine
Detectors. (2) Engr Bd Hist Study, Metallic Mine
Detectors, pp. 37-38, 42-44 . (3) Engr Bd Rpt, 1
Feb 44, sub : Dev of Port Anti-tank Non-metallic
Mine Detector .

ai (1) Engr Bd Rpt cited n . 30 (3) . (2) Engr Bd
Hist Study, Nonmetallic Mine Detectors, pp . 36,
43, 54-58. (3) Baxter, Scientists Against Time,
p. 103 .
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Reasoning that simplifying the location of
the trip wires so often attached to these
mines would greatly increase the safety of
the soldier searching a mine field, AGF
suggested the development of a detector that
could be used while kneeling or lying flat
and which would permit one hand to be free
to search for such wires . Accepting whole-
heartedly the need to supply something of
the sort at once, the Engineer Board
plunged into the work of modifying SCR
625 as the quickest means of accomplishing
the purpose . At the same time the board
took advantage of the opportunity afforded
by this opening of the subject to propose a
complete redesign of SCR 625 in order to
make it lighter, more rugged, and water-
proof .

In pursuit of the board's first aim, that
of modifying SCR 625, Rote got in touch
with representatives of the Horni Signal
Manufacturing Corporation, one of its pro-
ducers, which made the desired changes.
The amplifier and search coil were retained
in the new model . A short rod for opera-
tion in a prone or kneeling position could
be connected to a longer one for operation
while standing . With a view toward lighten-
ing the instrument, the visual indicating
meter (never very dependable) was elimi-
nated, making it possible to attach the con-
trol box to the operator's belt rather than
to the instrument's rod, and making detec-
tion completely dependent on aural con-
trols . The new set thus produced, the SCR
625(H), while maintaining a standard of
performance equal to SCR 625, was four
pounds lighter, yet so slight were the dif-
ferences between the two that one could
be converted into the other in the field upon
receipt of a kit containing the new parts .
Early in October 1944, the Engineer Board
recommended that procurement of conver-

431296 0--59-32
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sion kits as well as of complete units of the
modified detector begin, but because of the
dissatisfaction of the Signal Corps with the
drawings and specifications furnished, no
units were ordered until January 1945 . As
a result, few arrived overseas in time to be
of service .

The best detector developed-the re-
designed SCR 625 which the International
Detrola Corporation agreed to work on in
August 1944-never got overseas at all .
Utilizing the same principles of operation as
those of SCR 625, Detrola's design engi-
neers and Rote and his assistants produced
a unit, AN/PRS-3, that (1) could be oper-
ated in a prone, kneeling, or standing posi-
tion ; (2) was more than ten pounds lighter ;
(3) 'was more ruggedly constructed ; (4)
was waterproof ; and (5) was more efficient
in detecting antipersonnel mines . While not
all that could have been wished for, since the
problem of detecting nonmetallic mines re-
mained unsolved, AN/PRS-3 thus over-
came many of the deficiencies of SCR 625 .
Recognizing this fact, representatives of
AGF, Signal Corps, NDRC, OSW, and
Engineers agreed early in January 1945 to
switch to procurement of this type . Orders
were canceled after V-E Day, however, be-
cause supplies of SCR 625 were sufficient to
meet the needs of the Pacific theaters, where
mines were never extensively employed ."

Although detectors were the first step, if
not the key, to clearance of mine fields, and
thus failure to produce anything approach-
ing a foolproof detecting instrument went a
long way toward spelling lack of success in

az (1) Engr Bd Rpt 874, 3 Oct 44, sub : Short
Arm Mine Detector. (2) Engr Bd Hist Study,
Metallic Mine Detectors, pp . 30, 83. (3) Memo,
Rote for Files, 2 Aug 44, sub : Visit to International
Detrola Corp. ERDL file, XR 508. (4) Ltr, Presi-
dent Engr Bd to CofEngrs, 16 Jan 45, sub : Conf
on 11 Jan 45 . Same file .
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SOLDIER REMOVING AN EN-
EMY MINE, North Africa, April 1943 .

this effort, development of more efficient
means of clearing paths through mine fields
might have made up somewhat for detec-
tion failures . For this reason, in February
1944 Army Ground Forces urged the Engi-
neers to conduct an all-out drive to provide
something superior to the snake . In reply
the Engineers requested a better testing area
and the assurance of sufficient personnel .
Army Ground Forces offered space at the
A. P. Hill Military Reservation, not far
from Belvoir. But it was June before all de-
tails had beenn straightened out, and even
after that the Engineer Board experienced
difficulty keeping enough troops on hand to
carry on its program ." In the months that
followed, the group at A . P. Hill tested more
than twenty-five different devices such as
detonating cord, plywood and neoprene
rollers, fiberglass neoprene-coated hose filled
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with liquid explosive, and carpet roll torpe-
does. In addition, Ordnance, at the sugges-
tion of the Engineers, developed a means of
launching rockets from a trailer towed be-
hind a tank."

Despite these intensive efforts, the Engi-
neers failed to develop any clearing device
which they considered superior to the snake .
The snake, to be sure, could be depended
upon to clear a lane through a mine field .
But on the edge of the path, so troops in the
ETO discovered, there remained mines that
had been affected although not detonated
by, the snake's blast . These "tender" mines
were the source of potential casualties, yet
were extremely dangerous to remove. Ban-
galore torpedoes had the same tenderizing
effect. The Ordnance Department, under
great pressure to provide something, sent
thirty scorpions overseas in the spring of
1943. They were discarded as useless by en-
gineer troops in Italy. The driven-disk ex-
ploders which Ordnance provided later were
little, if any, better. They had a tendency to
bridge the mine, were not mechanically de-
pendable, and were heavy and slow . Engi-
neer troops operating in western Europe pre-
ferred the scorpion. In the end most mines
were discovered and removed by soldiers,
crawling on hands and knees and equipped

" (1) Memo, Actg Dir Tech Div I Engr Bd for
ExO Engr Bd (c . 20 Feb 44], sub : Wkly Rpt
of Nonroutine Events. ERDL file, GNS 316. (2)
War Plan Wkly Staff Conf, 5 Jun, 11 Sep, 9 Oct,
13 Nov 44. (3) Engr Bd Rpt 842, 15 Jul 44, sub
Equip for Passage of Enemy Mine Fields .

84(1) Engr Bd Rpts 842, 15 Jul 44 ; 850, 1 Aug
44 ; 861, 1 Sep 44 ; 875, 1 Oct 44 ; 888, 1 Nov 44 ;
894, 1 Dec 44 ; 905, 1 Jan 45 ; 928, 1 Apr 45 ; 949, 1
Jul 45, sub : Equip for Passage of Enemy Mine
Fields. (2) Engr Bd Rpt 946, 2 7 Jul 45, sub : Clear-
ance of Land Mines by Aerial Bombs. (3) Engr Bd
Rpt 892, 27 Nov 44, sub : Preliminary Rpt, Dev of
Launcher, Rocket, Multiple, 10 .75-Inch, T59, and
Rocket, HE, 10.75-Inch, T91 . (4) Green, Thom-
son, and Roots, op. cit ., p . 393 .
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only with probes, and the tank dozer re-
mained the combat engineers' closest ap-
proach to an assault vehicle ."

The engineer armored vehicle designed at
Fort Pierce was an elaboration of the tank
dozer, basically "a medium tank with some
of the guts removed, with doors on the sides,
and a dozer blade ." 3 fi A rocket launcher
was substituted for the standard 75-mm.
gun. A trailer, or pallet, for carrying extra
demolitions could be attached at the rear of
the vehicle, a snake at its front . On its blade
could be carried a doozit, a device for plac-
ing explosives mechanically. All of these ac-
cessories possessed limitations . Those of the
snake were well known . The rocket launcher
had to be brought quite close to the target in
order to assure accuracy . Both the launcher
and the doozit were extremely vulnerable to
fire. Yet the Engineer School's representative
at Pierce, at the time the engineer armored
vehicle was tested in the spring of 1944 be-
lieved that, with its accessories, the vehicle
added up to a reasonably efficient piece of
equipment which afforded good protection
to its operator' . 37

The most formidable block in the way of
getting the engineer armored vehicle
adopted was the organization and doctrine
of the American Army . When the Engineers	
cast about for a place to assign this special-
ized piece of equipment, they were forced
to conclude that the armored battalion was
the only unit that could absorb it. Un-
daunted, Engineer School and Board joined
in recommending that "consideration . . .
be given to the forming o f special Engineer
units to exploit the apparently excellent pos-
sibilities o f this multi-purpose weapon ." To
back up their position they appealed to
British practice. The British had such a ve-
hicle and had organized special assault bri-
gades around it ." General Worsham, chief

of OCE's War Plans Division, expressed no
enthusiasm for this idea . "I can't quite see
forming a new organization to fit a par-
ticular vehicle," he remarked at a staff
meeting . "A vehicle of this kind would be
useful to many types of engineers if they are
attacking a fortified place, not only beach-
heads." Worsham wondered why the ve-
hicle could not be issued as the tactical situa-
tion demanded. It could not, he was ad-
vised, because operators would have to be
specially trained to handle it . Worsham was
impatient. "You would never get any
place," he closed the subject, "establishing
a new organization to employ one imple-
ment of war ." 39 These arguments turned
out to be largely academic. Engineer
armored vehicles were not developed in time
to be issued to units participating in the
cross-Channel attack, where they might
have been employed to greatest effect ." For
this operation, combat engineers were to
have been supplied with tank dozers, in ad-
dition to wirecutters and explosives .

Unfortunately, of the sixteen tank dozers
assigned to combat engineers in the Nor-
mandy landings at OMAHA beach, only
six were delivered ashore and one of these
with its blade missing . Most of the tank

S 6 (1) Engr Bd Rpt 951, 11 Sep 45, sub : Evalu-
ation of Mine Field Clearing Devices . The Engi-
neer Board added that "the 10 .75-inch Rocket,
T-91, is equivalent and possibly more desirable
[than the snake], because it does not produce a
crater." (2) Green, Thomson, and Roots, o p cit .,
pp. 388, 389-90, 392 . (3) Baxter, op. cit., p . 104 .

88 Memo, Capt A. L. Hendry, Engr Sch, for Maj
Brewer, Hq Engr Sch, 22 Apr 44, sub : Engr Tank .
ERDL file, DM 460 (C) .

" (1) Ibid. (2) Engr Bd Rpt 835, 4 Jul 44, sub
Engr Armd Vehicle .

'8 Rpt cited n . 3 7 (2) .
Wkly War Plan Staff Conf, 29 May 44 .

90 On V-J Day, two engineer armored vehicles
with crews and instructors were at the port of
embarkation . Engr Bd Hist Study, The Passage of
Beach and Underwater Obstacles, p . 66 .
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dozers-like the amphibious tanks which
Bradley planned to land ahead of the in-
fantry-sank in the stormy waters of the
Channel. Although naval support proved
invaluable as the battle progressed, initial
air and naval bombardment were quite in-
effective. German resistance was unexpect-
edly heavy. These adverse circumstances
and the crowding of friendly troops on the
beach made it impossible for the engineers
to open exits through the obstacles as sched-
uled. Tasks that had called for courage now
demanded heroism. Engineer casualties
reached 40 percent on D Day on OMAHA.

More tank dozers would have served
the engineers in good stead . Certainly the
German defenders had great respect for
these vehicles, singling them out as prime
targets and succeeding in knocking out all
but one." The tank dozer was, however,
only moderately effective against the hedge-
rows of Normandy . For the specific purpose
of overcoming these obstacles, a tank ser-
geant invented the highly efficient hedge-
cutter, a toothed blade for attachment to
the tank. After the break-through the tank
dozer continued to serve as it had in Italy .
Issued to armored as well as engineer units,
it combined the fire power of a military
weapon with the work power of an in-
dustrial machine, and as such was the fight-
ing tool par excellence of the combat	
engineer."

At least one foreign writer has criticized
the American Army for failing to follow the
British lead in adopting more specialized
armored vehicles . This writer claims that the
crabs, an improved scorpion, which plunged
ahead flailing away at mines, and the
AVRE's (Assault Vehicles Royal Engi-
neers), which threw their peculiar charges
at pillboxes and walls, turned the trick on the
British sectors of the beaches despite the fact

I

that these vehicles were quickly knocked out
by the Germans. Hoel also remained con-
vinced that the authorities placed too much
emphasis upon perfection . Hoel and his fol-
lowers would have settled for a device that
could clear out sufficient mines to get a large
percentage of vehicles through ."

Reflecting on the failure to put a really
effective mine detector in the field, a mem-
ber of the NDRC laid most of the blame on
weaknesses in the "system"-inadequate
facilities for testing, poor co-ordination be-
tween research agencies, and failure to ar-
rive at an understanding of precisely what
was required under what conditions ."' The
same could have been said for the system
employed to develop mine clearing devices .
In both areas, many persons, within and
without the military establishment, working
at widely separated localities, were involved .
Meeting together, exchanging visits, corres-
ponding, although undertaken with the ut-
most good will, could not compensate for
the lack of an over-all co-ordinated pro-
gram. Yet while more efficient organization
would doubtless have been beneficial, it
would not have assured success . Dealing with
land mines, which were used extensively for
the first time in World War II, was an ex-
tremely complicated matter . The difficulties
inherent in the undertaking, in combination

"(1) Gordon A. Harrison, Cross-Channel At-
tack (Washington, 1951), UNITED STATES
ARMY IN WORLD WAR II, p. 300 ff. (2) Info
from historians preparing CE : The War Against
Germany .

42 (1) Omar N . Bradley, A Soldier's Story (New
York : Henry Holt and Co ., 1951), pp . 341-42 .

43 (1) Chester Wilmot, The Struggle for Europe
(New York : Harper & Bros ., 1952), pp. 264-66,
269-73. (2) Incl, with Ltr, Hoel to OCMH, 4 Jan
54 ." Memo, Actg AC of Applied Electronics Br Engr
Bd for files, 30 Jul 45, sub : Trip to Philadelphia
. . . to Attend Monthly Meeting of Sec 17 .1-17 .2,
NDRC. ERDL file, XR 554 (S) .
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with the late start of the investigation as a
whole, in all probability had a greater deter-
mining effect upon the outcome than the
scattering of responsibility . There was, more-
over, for better or worse, the practice, some-
what modified as the war progressed, of re-
lying primarily upon the infantryman in the
initial assault. This doctrine was undoubt-
edly responsible for the late start in develop-
ing mechanical clearing devices, and doubt-
less had a retarding effect upon the investi-
gations once they were started .

Bridging

The investigations into bridging equip-
ment were in striking contrast to those in
the field of mine detection and clearance .
Responsibility was centralized. Experience
was long and continuing . In the months im-
mediately following the declaration of war
the specter of increasing weights which had
previously haunted the Engineers seemed to
have disappeared. In February 1942, the
Ordnance Department stated that the
Army's main reliance was still on . the Sher-
man tank, in the 30-ton class . Production of
a tank in the 35- to 40-ton class, while un-
der study, was so remote a possibility as not
to "warrant any change in the procurement
planning . . . for bridging equipment ." 45

Although Besson, now chief of the Develop-
ment Branch, OCE, expressed some mis-
trust of this statement, the Engineers
planned no revision in their program . but
concentrated instead upon perfecting the
floating equipage designed for 30-ton loads,
namely, the 2'5-ton ponton and steel tread-
way bridges .""'

The Sherman tank had crossed the tread-
way bridge successfully on several occasions,
but no measurement of stress . had been
made. The Engineer Board felt, therefore,
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that not enough was known about this
bridge. In April 1942 Howard H. Mullins,
the board's senior engineer for bridge de-
sign, supervised the accumulation of such
data in a series of tests on the Chattahoochee
River. His measurements reinforced the con-
clusions arrived at previously : the bridge
was safe for the passage of 30-ton tanks, pro-
vided the drivers maintained a 100-foot dis-
tance between them .47

Armored Force engineers, proud and en-
thusiastic about the treadway bridge itself,
were completely dissatisfied with the bridge
truck on which the rapid erection of the
bridge was so dependent . The truck was de-
signed to carry out the two operations of
transporting and unloading the treadways
onto the floats. It had been developed dur-
ing the summer of 1941 by the Four Wheel
Drive (FWD) Auto Company under the
direction of the Engineer Board. The device
for handling the treadways was attached to
a bumper at the front of the truck and, when
not in use, extended back over the cab and
almost the length of the truck. When erected
it formed a tripod, or A-frame, which sup-
ported a single hoist controlled by cables .
Similar to the devices used by telephone
companies for unloading poles, it lacked the
rigid control necessary to handle the bulky
treadways with economy of manpower and
safety to men and equipment. Its operation
was very slow : it took from five to fifteen
minutes to place the handling device in po-
sition, and roughly another fifteen minutes

' 2d Ind, AC of Industrial Sv Research and
Engr Ord Dept to TAG, 4 Feb 42 (basic missing) .
Structures Dev Br file, SP 287, Pontons for 23-Ton
Ponton Bridge, Pt . 1 .
' Memo, C of Dev Br for ExO Sup Div, 4 Mar 42,

sub : Medium Tank. Structures Dev Br file, SP 336 .
" (1) Engr Bd Rpt 711, 11 Aug 42, sub : Tests on

Steel Treadway Bridge. (2) Ltr, ExO Engr Bd to
CofEngrs, 7 May 42, sub : Tests on Armd Force
Bridge. 653, SP 340, Pt . 1 .
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to place
floats ."'

After the Carolina maneuvers in the fall
of 1941, Stanley called on Cowley to work
out something that would be powerful
enough to remove two treadways from the
truck at one time in five minutes . The result
was the so-called "bullwheel" device, which
consisted of two parallel arms mounted on
the rear of the truck and joined by a cross
member to which chain hoists were attached .
The unit was controlled by means of a gear-
operated power take-off . Stanley asked the
board to investigate the bullwheel device in
September 1941 and the board in turn for-
warded the idea to the FWD Company for
an opinion, with the proviso that the A-
frame trucks already ordered were to have
priority. What with the rush of work on the
original order no more than a preliminary
drawing had been made by January 1942 .

Late that same month Capt . Frederick
J. Bogardus went to Fort Knox to review
the status of the bridge truck. The best any-
one could say for the A -frame gear was that
it was "better than nothing ." Procurement
should continue only until the bullwheel lift
had been perfected . Toward this end Bo-
gardus and Cowley applied themselves,
making sketches and even cardboard mod-
els, until they concluded that hydraulic con-
trols would offer great advantages over the
gears which regulated the mechanism as	
then designed. No winches would be neces-
sary if this change turned out to be practi-
cable and the entire operation was bound to
be speeded up. The following week the
"ideal" bridge truck was described to Her-
bert O . Day of the Daybrook Hydraulic
Corporation. Daybrook produced a design
which struck Bogardus' assistant, Glenn D .
Ferguson, as having "considerable merit ."
It did . The hydraulic ram produced by Day-

each length of treadway on the brook could lift three connected treadways
(approximately forty-five feet) at once .
Time consumed in pickup and laying was
one and a half minutes . The hydraulic lift-
ing device provided a link between the
treadway bridge and its transportation
which was not present in any other bridge's

Provision of an efficient bridge truck
served to heighten the enthusiasm for the
steel treadway bridge within the Armored
Force. But AGF and the Corps of Engineers
continued to regard it as specialized equi-
page. Nothing had occurred to call into
question the reasoning that lay behind their
preference for the 25-ton ponton bridge for
infantry units. Infantry did not require a
bridge that could be constructed as rapidly
as the treadway, particularly at the addi-
tion of so much cost and at the sacrifice of
so much ruggedness . But it had been made
clear from a series of tests, begun in the fall
of 1941, that the 25-ton ponton 'equipage
would have to be strengthened in, order to
carry the Sherman tank . The addition of
standard pontons would provide the de-
sired increase in capacity, but would also
add considerably to the already long bridge
train. The board adopted instead 12-ton
pneumatic floats, placing one in each span .
Thus reinforced, and with practically no
increase in transportation, the bridge safely
supported 40 tons. The Engineers showed

"Unless otherwise noted the discussion of the
treadway bridge truck is based upon correspondence
in ERDL file, BR 340, and Structures Dev Br file,
SP 340 .
' (1) Engr Bd Hist Study, Steel Treadway Bridg-

ing, pp. 25-29. (2) Booklet, W . E. Cowley, Dev of
Engr Bridge Truck for Transportation, and Erec-
tion of Armd Force Steel Treadway Bridge . Per-
sonal file, William Eugene Cowley. (3) Memo, Oli-
ver for Johns, 27 Jan 47 . EHD files . (4) Interv,
Cowley, 7 Mar 51 . (5) Memo, Ferguson for Files,
5 Feb 42, sub : Armd Force Bridge Truck . ERDL
file, BR 340. (6) Ltr, C of EHD to Bogardus, 6 Jul
55 and reply, 10 Jul 55 .
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BRIDGE TRUCK WITH HYDRAULIC LIFTING DEVICE . This device could
lift three connected treadways at one time providing a link between the treadway bridge and
its transportation .

no concern about the fact that construc-
tion time was lengthened for they did not
expect to reinforce most of these bridges .
Tanks would not always be present ."

As tests on the 25-ton ponton bridge were
being completed, news came in that Ameri-
can engineers in the British Isles who were
taking part in planning the invasion of the
Continent (then scheduled for the spring of
1943) might. prefer the floating Bailey ."
Although such a choice seemed logical in
view of the serious shortage of cargo space,
Besson warned AGF against a hasty
decision

My tour of duty in England last summer
taught me that the British are overly opti-
mistic, not only on the capabilities of their
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own equipment but also in their production
planning. They are prone to seize admitted
advantages and extrapolate unwarranted con-
clusions with a complete disregard for various
disadvantages . Based on my observation, I
strongly recommend against complete reliance
upon the British to meet all of our bridge
requirements 52

Any such decision should await "an analysisa
of capacity, transportation and construc-

50 (1) Engr Bd Rpt 697, 15 Jul 42, sub : Interim
Rpt an Tests of Medium (25-ton) Ponton Bridge .
(2) Memo, AC of O&T Br for Lt Col Hamilton,
12 Aug 42, same sub. 400.112, Bridges, Pt . 1 .
" Ltr, C of Sup Div to CG Ft . Belvoir, 9 Jul 42,

sub : Engr Bd Tests on Bridging. 400 .112, Pt. 17 .
52 Ltr, C of Dev Br to Col J . B. Hughes, AGF,

29 Jun 42, sub : Additional Data on Bailey Bridge .
653, SP 341, Pt . 1 .
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tion ." ~_` The Engineer Board on 9 July
1942 was asked to make such an analysis,
comparing the Bailey's performance to that
of standard American bridges. 54

In August, Besson and Capt . George W .
Howard of the board's bridging section
went to London, where they found Col .
Frank O. Bowman, Engineer, II Corps, not
nearly so enthusiastic about the Bailey
bridge as they had expected him to be . Re-
porting to his chief, Maj. Clayton E . Mul-
lins, on 10 August, Howard noted "that the
25-ton ponton equipage still is very much in
evidence. Frank's [Besson's) worries have
now changed from the fact that they would
not use the equipment to whether so much
equipment should be allotted to this Thea-
ter." 'i 5 Bowman granted the superiority
of the fixed Bailey for construction in rear
areas where time was not of so much
consequence . He would eliminate the
H-10 bridge because it would have to
be shipped in . He wished to retain the
25-ton ponton as a tactical bridge because
it could be constructed more rapidly than
the floating Bailey . Agreeing wholeheartedly
with Bowman that the Bailey's usefulness
was confined to rear locations, Besson
argued for inclusion of the H-10 bridge and
succeeded in setting up requirements for a
few units . As the final recommendations
stood when Besson left England, the Bailey,
instead of replacing all American medium
and heavy bridging, had replaced only the
H-20.

Again with an eye on savings in shipping
space, Bowman proposed to substitute pneu-
matic floats for 10-ton pontons . Assault
boats and pneumatic floats for ferrying
troops and vehicles of 8 tons and under
would carry the first waves across the river .
Division troops would then build the 12-ton
capacity pneumatic (infantry support)

bridge, and following this, Corps troops
would construct either a trestle bridge or a
pneumatic floating bridge with trestle balk
to carry 18-ton loads . Substitution of floats
for 10-ton pontons had been under consider-
ation in Washington since early summer,
and in September the board concluded that
this move was desirable . The bridge thus
evolved was composed of the standard 10-
ton superstructure mounted on 12-ton floats .
It replaced not only the 10-ton ponton but
also the infantry support bridge and the
special motorized battalion bridge ."

By the fall of 1942 the Engineers were, if
anything, oversupplied with bridges . This
situation was in process of being corrected
when the storm broke . In the course of five
weeks, beginning in mid-September, four
serious accidents occurred while tanks were
crossing the treadway bridge. Hard upon
these disasters came news that tanks would
become both heavier and wider.

The first accident on the treadway bridge
took place at the Desert Training Center
where the 22d Engineer Armored Battalion
of the 5th Armored Division was training .

"Memo, C of Dev Br for Hughes, 27 Jun 42,
sub : British Bailey Bridge . Structures Dev Br file,
SP 341 ." Ltr, C of Sup Div to CG Ft . Belvoir, 9 Jul 42,
sub : Engr Bd Tests on Bridging . 400.112, Pt. 17 .

b° Ltr, Howard to Mullins, 10 Aug 42 . ERDL file,
BRs 341 E .

6° (1) Incl, Ltr, Bowman to CG II Army Corps,
6 Aug 42, sub : Bridging Equip for American
Forces, with Memo, C of Engr and Dev Br for
ExO Sup Div, 23 Aug 42, sub : Bridging Equip for
ETO. ERDL file, BR 305 C. (2) Ltr, Bowman to
CG II Army Corps, 18 Aug 42, sub : Bridging
Equip for American Forces . Personal file, Maj Gen
Arthur W. Pence, Bridges-ETO-1942 (S) . (3)
Engr Bd Rpt 720, 10 Sep 42, sub : Rpt' on Orgn
and Issue of Pneumatic Bridging. (4) Engr Bd
Monthly Rpt of Opns, Jul 42 . ERDL files. (5) 1st
Ind, 10 Oct 42, on Ltr, ExO Engr Bd to CofEngrs,
11 Sep 42, sub : Rpt on Orgn and Issue of Pneu-
matic Bridging . 400.112, Bridging, Pt. 1 .
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The bridge spanned the turbulent Colorado
River from the California to the Arizona
border. A medium tank was almost across
on its return trip to the California side when
its treads began to climb the curb . The
bridge tipped ;, the tank fell on its side into
the water, and three floats slid out from
under the bridge. No lives were lost . The
second accident took place at Fort Benning
on the Chattahoochee, again in a swift cur-
rent . The commanding officer was experi-
menting with distances between tanks .
When the distance was cut to 20 yards,
the floats submerged and the bridge twisted,
causing two floats to slide out . Again no
lives were lost but one tank was submerged
in the process of towing it to shore . During
maneuvers in Tennessee the third accident
occurred, on a bridge across the Cumber-
land River constructed by the 24th Engineer
Armored Battalion of the 4th Armored Di-
vision . Most of the 37th Armored Regiment
had crossed when one tank driver stopped
and another closed in to a distance of about
15 yards. This section of the bridge then
submerged, twisted counterclockwise, and
released five or six floats . Both tanks were
thrown into the water . Six men drowned .b7

The fourth accident took place at the
same site as the first during tests to deter-
mine the cause of the others . It was de-
scribed by Major Mullins who was in charge
of the tests :

The right track of the tank was held against
the right (downstream) curb throughout the
test [according to instructions]. At no time
did the tank treads climb the curbs . . . . The
fourth or fifth, float was the first to be sub-
merged. At the seventh or eighth float, it
was noted that these floats were submerged
two to three inches, with the water running
up on the saddles. At about the 13th or 14th
float, the water was completely over the saddle
structure and was touching the bottoms of the
treadways. The bridge, at this time, ap-
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peared level. Shortly thereafter, when the
tank was on the 17th or 18th treadway, the
bridge developed a slight list toward the up-
stream side. This list seemed to be caused by
the downward forces created by the tension
in the anchor cables and the current'piling up
on the upstream side of the saddles and floats .
At this point, the driver was instructed to
accelerate his tank to see whether or not the
list could be lessened or held static . At about
the 19th treadway, it was apparent that the
list was gradually increasing. At this mo-
ment, the driver was instructed to leave the
tank. The driver came forward approxi-
mately one-half to one treadway length fur-
ther and brought his tank to a stop, at which
time he was ordered to leave the tank im-
mediately. The driver was either caught or
restrained from leaving the tank and made at
least three efforts to come out the open driver's
hatch . He was almost completely out by the
time the tank entered the water but he was
not seen thereafter. 58

A wave of concern spread through OCE,
the Engineer Board, the Armored Force,
and Army Ground Forces as news of the
four accidents came in . But Armored Engi-
neers clung to their bridge . Typical of their
reaction was that of Col. Bruce C . Clarke
who had been one of the first to complain

5'(1) Ltr, Div Engr 5th Armd Div to CofEngrs,
23 Sep 42, sub : Rpt of Bridge Accident . ERDL
file, SP 340. (2) Ltr, Corps- Engr Hq VII Corps
to CofEngrs, 24 Sep 42, sub : Failure of Heavy
Rubber Ponton Bridge Under Mark IV Medium
Tank. 417.112, Pt. 10. (3) Ltr, CO 5'5th Armd
Engr Bn to Engr Armd Force, 2 Oct 42 . Armd
Center file, 823, Bridges, Pt . 1 . (4) Ltr,, Asst Engr
Armd Force to Engr Armd Force, 19 Oct 42, sub
Rpt of Treadway Bridge Accident on Cumberland
River. Same file. (5) Incl, Rpt, Unit Umpire D
Co, 24th Armd Engr Bn, n . d., sub : Obsvns of
Failure of Pneumatic Ponton Bridge Over Cum-
berland River, with Ltr, Engr Fld Hq XI Corps
to ExO Engr Bd, 21 Oct 42, no sub . ERDL file,
BR 340 F. (6) Proceedings of Bd of Offs, 22 Oct
42 . Armd Center file, 823 .76, Failure of Steel
Treadway Bridge .

Sa Ltr, Asst ExO Engr Bd to ExO Engr Bd, 25
Oct 42, sub : Failure of Steel Treadway Bridge .
ERDL file, BR 340 .
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about the standard bridging and who had
initiated some of the early experiments at
Fort Knox. Clarke, at this time command-
ing the 24th Engineer Armored Battalion
which had been associated with the most
serious accident, blamed the disaster entirely
on personal errors" His opposition to at-
tempts to make the bridge foolproof were
strongly endorsed by his commanding offi-
cer, Maj . Gen. John S. Wood

This . . . bridge has been crossed many
times by the 4th Armored Division with all
types of vehicles . It is possible that redesign
or additional attachments may lessen the prob-
abilities of accidents. However, it must be
realized that additions to the bridge will add
materially to the amount of transportation
necessary . . . and the time necessary to con-
struct it . Any increases of this kind will lessen

MEDIUM TANK CROSSING TREADWAY BRIDGE over the Colorado River,
17 September 1942 . A few minutes later the vehicle fell into the river .

the many advantages now possessed by this
bridge over other types.s o

Typical of Washington's reaction was that of
Lt. Col. Paul W. Thompson, then executive
assistant of the Troops Division, who wrote
Sturdevant immediately after the first acci-
dent : "It underlines the fact that we have
adopted and issued a bridge which is essen-
tially untested . . . . There is no time for
recrimination, but the present instance il-
lustrates the pitfalls which seem invariably

(1) Ltr, Asst Engr Armd Force to Engr Armd
Force, 6 Nov 42, sub : Rpt on Recent Trip, Made to
Camp Forrest, Tenn . Cowley file . (2) Interv,
Cowley, 7 Mar 51 . (3) See above, p. 44 .

80 1st Wrapper Ind, CG 4th Armd Div to CG
Armd Force, 26 Oct 42, on Proceedings of Bd of
Offs, 22 Oct 42 . Armd Center file, 823 .76, Failure
of Steel Treadway Bridge .
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TANK FALLING INTO THE COLORADO RIVER after its treads climbed the
curb, tipping the bridge . Note three floats sliding out from under the bridge .

to develop when a tried and true item of
equipment (i . e., the 25-ton ponton bridge)
is supplemented by an item which looks so
good at first glance ." e 1

But neither Thompson nor anyone else
proposed to discard the bridge . The acci-
dents had revealed some weaknesses . Sys-
tematic tests might reveal more. After the
facts were in, these weaknesses could prob-
ably be corrected . Responsibility for con-.
ducting the engineering phase of the tests
was assigned to Major Mullins ; that for the
service tests to the Ground Engineer of
AGF, with the Armored Force Engineer to
maintain close liaison. The site chosen was a
side channel of the Colorado River extend-
ing downstream from a sluice gate of the
Laguna Dam in Arizona-an ideal spot be-
cause currents could be changed by opera-

tion of the dam's gate . Mullins began his
tests on 23 October and ended them on 16
December.

The most obvious weakness which the
accidents had revealed in the treadway
bridge was its lack of buoyancy . Whatever
the initial cause or combinations of causes-
climbing of the curbs, tanks following each
other too closely, panicky drivers, or swift
current-some floats were submerged and
subsequently were torn out from the bridge
in all four accidents. Mullins' primary aim
therefore was to provide sufficient buoy-
ancy, but he wished also to provide other
safeguards. By 25 November he could report

"Memo, Thompson for Sturdevant, 5 Oct 42,
sub : Failure of Treadway Bridge . ERDL file, BR
340 .

T
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that a 17- to 18-ton float, 31 or 32 feet long
(as against the 12-ton, 15-foot float of the
original design) with upraked ends seemed
safe for loads of 33 to 34 tons . Less progress
had been made in designing a protective
curb for the treadways-4 inches additional
height would make it difficult but not im-
possible for the tank to climb out . Mullins
thought the best answer to the climbing
problem lay in better training of drivers .
Human errors were always possible . A tank
could be driven off any bridge .

He had not given up on supplying better
curb protection, however, and shortly there-
after Lt. Richard R . Stander of the Engi-
neer Board devised a 1 /4-inch round drill
rod, welded on top of the treadway and
projecting about /g of an inch inward . This
proved highly efficient in preventing the
tank treads from mounting the treadway.
At the same time, 1st Lt . Gordon Gravelle
conducted various experiments with lights
and markers, with the result that traffic
crossing the bridge was safely speeded up .
These three improvements transformed the
steel treadway bridge into a safe structure
without sacrificing any of its efficiency ."

This conclusion was reached just about
the same time that the board was consider-
ing the results of comparative tests of the
Bailey with the standard H-10 and H-20
bridges. The great advantage of the Bailey
bridge, Howard pointed out, lay in its flexi-
bility as regards capacities and spans, but
its many parts made for slower construction
and more transportation . A minor disad-
vantage of the Bailey was the fact that it
could not be readily widened as could the
H-10 and H-20. The Troops Division,
OCE, had assured the board, however, that
widths of vehicles would be held to the limit
the Bailey could accommodate. In his pres-
entation to the Engineer Board, Howard

recommended that the H-10 bridge be re-
tained and that the H-20 be retained in all
but the European theater . With Thompson
arguing strongly for the adoption of the
Bailey and Crawford insisting that it had
not as yet been thoroughly tested, the board
was unable to come to a definite conclu-
sion. Its tentative recommendations sub-
mitted to OCE on 12 December 1942 were
that the H-10 be retained and the Bailey
be procured in place of the H-20 for all
theaters. Decision as to the use of the Bailey
superstructure as a heavy ponton bridge
should await comparative tests in swift cur-
rents with the H-10 superstructure .

A few weeks later what had seemed a
minor disadvantage in the Bailey assumed
rather serious proportions, and so far as the
treadway bridge was concerned raised even
more serious questions as to its suitability .
Experience in North Africa as well as ob-
servation of the trends in foreign armies
gave rise to complaints about the capabili-
ties of the Sherman tank . The American
Army needed a tank with greater fire power,
greater maneuverability, greater speed, and
greater crew protection . While the Corps
of Engineers, through participation in the

(1) Ltr, Ground AG to CG DTC, 27 Oct 42,
sub : Stability Tests of the Armd Force Bridge . 653,
SP 340, Pt. 1 . (2) Engr Bd Rpt 732, 12 Jan 43,
sub : Emergency Test of Steel Treadway Bridge .
ERDL file, 340 .

Oliver recalls that he and Stanley were worried
about the tank treads climbing the curbs' but were
encouraged not to make any fundamental change
in the design lest deliveries of the bridge be de-
layed. They experimented with drill rods also but
decided against their adoption after tank drivers
assured them they could "feel" the tank begin to
climb in plenty of time to take corrective action
and since the rods increased the weight of the
treadway slightly and made stacking on the truck
more difficult. Ltr, Oliver to C of Mil Hist, 31 Dec
53. For decision to eliminate the drill rod on the
curb see Ltr, Oliver to Chorpening, 6 Jun 41, in
Structures Dev Br file, Ponton Equip, Misc .
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Ordnance Department's Technical Com-
mittee, was aware of this need and of the
conviction in Ordnance that it could be met
only by providing a heavier, wider tank, the
Engineers were also aware that AGF head-
quarters had not favored the development
of heavy tanks in the past . The Corps pro-
fessed surprise if not shock, therefore, when
Ordnance announced in January 1943
that the new medium tanks of the M-4
series would be 114 inches wide ; the T20,
122 inches ; and the T23, 124 inches, as
compared with the 96-inch limit prescribed
by the formal Army regulation and the
actual 99-inch already present in the Sher-
man tank. Ceilings on weights would also
be lifted somewhat to 17 or 18 tons for in-
fantry divisional vehicles and to 35 or 40
tons for armored divisional and army ve-
hicles."

These increases in weights and widths
would affect every bridge on the books . The
M-3 pneumatic ponton bridge would have
to be reinforced and widened before it could
pass 18-ton divisional loads and even then
traffic would be required to proceed at a slow
rate of speed . 'The 25-ton ponton bridge was
wide enough, but the amount of reinforce-
ment necessary to provide a normal capacity
of 35 tons made its use questionable . The
steel treadway bridge was much too narrow,
having two 33-inch treads on a total width
of 106 inches. The introduction of wider
tanks would necessitate widening the tread-
ways themselves-not simply spacing them
farther apart--because the inner edges of
the treadways would need to be near enough
to accommodate trucks and other vehicles .
Longer and heavier chess would be required
for the H-10 and H-20 bridges . The Bailey
bridge came closest to being adequate . Its
capacity could be readily increased, and
with a clear deck of 129 inches, was wide

enough, if only barely so . Provision of a
guard rail should give sufficient guidance for
drivers. The Engineers were not greatly wor-
ried about modifications in design. These
could be accomplished with relative ease .
Their most serious concern was the fact that
quantities of bridging equipment in stock
would be obsolete and that it would take
months for procurement to catch up with
the new requirements ."

Much as they deplored the changes an-
nounced by Ordnance, the Engineers saw
neither hope nor justification in opposing
them. The limitations formally prescribed,
and in many cases already exceeded, were
obviously too restrictive . What the Engineers
did want, Reybold informed Somervell, was
a quick decision and some protection against
sudden revisions in the future. But revision
of regulations should be undertaken at the
same time that new designs were proposed
so that the Corps of Engineers could pre-
pare for the change. To insure that this
was done Reybold recommended that a
committee composed of representatives of
the General Staff, Army Ground Forces,

87 (1) Green, Thomson, and Roots, op . cit ., pp .
275-87, 301-02 . (2) Engr Bd Rpt 729, 5 Dec 42,
sub : Panel Bridge (Bailey Type), H-10 and H-20
Bridge. (3) Min of Engr Bd, 9 Dec 42 . ERDL Rec-
ords Sec. (4) Memo, Deputy C of Tech Div Ord
Dept for CG SOS, through CofEngrs, 14 Jan 43,
sub : Bridge Equip . ERDL file, BR 340 F. (5) Incl,
Preliminary Study of Clear and Weight Limit on
Tanks, with Ltr, Engr and Dev Br to President
Engr Bd, 20 Jan 43, same sub. Mech Equip Br
file, Misc Book 2 .

°' (1) AR 850-15, 28 Aug 43 . (2) Memo, C of
Engr and Dev Br for Chm for Rev of AR 850-15, 30
Jan 43, sub : Preliminary Draft for Rev of Par . 5 of
AR 850-15, with Incl 6, Table I, and Incl . 2, Pre-
liminary Draft of 1st Ind, CofEngrs to CG SOS, 30
Jan 43, on Memo, Deputy C of Tech Div Ord
Dept for CG SOS, through CofEngrs, 14 Jan 43,
sub : Bridge Equip . ERDL file, BR 340 F, and
Structures Dev Br file, Ponton Bridging Equip,
Misc, Pt. 2 .

1
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Army Air Forces, Ordnance, and Engineers
be placed in charge of revising the appli-
cable Army regulation. Ordnance and En-
gineers were to maintain direct and con-
tinuous liaison "with a view to keeping the
design of development models within the
capacity of bridges in quantity production
and, when this is impracticable, to enable
the Engineers to work out modifications in
the bridging program which can be placed
in quantity production by the time the new
Ordnance equipment is produced." The
Ordnance Technical Committee was to be
restrained from recommending the adop-
tion of any equipment "unless it can be
clearly shown that the bridging program
. . . meets, or can be modified in sufficient
time to meet, the requirements which would
be imposed by the proposed new equip-
ment." 65

SOS felt the Engineers were screaming
before they were hurt . Brig. Gen. Walter
A. Wood, Jr., director of its Requirements
Division, pointed out that the Corps was
now informed of the proposals and that its
comments, along with those of AGF, would
be taken into account by the General Staff .
Since it would take several months before
the wider tanks would be produced in
quantity, bridges to support them could pre-
sumably be designed ." On 6 February, Clay
turned down all three of Reybold's sugges-
tions. A committee was now revising the
Army regulation. No standing committee
was necessary .. Liaison between Ordnance
and Engineers could be accomplished
through the allready4functioning Technical
Committee, but the Chief of Engineers
might assign a, representative to the Tank-
Automotive Center if he desired. The regu-
lar channels-Technical Committee, Chief
of Service, Commanding General, SOS,

and so on upward-were deemed sufficient
to assure protection of all interests . 87

While Reybold was attempting to insure
the Corps against the future, Besson,
Thompson, and the bridge experts at the
Engineer Board were considering various
means of overcoming the present crisis,
among which were scrapping the treadway
bridge entirely or radically changing its
character by decking it over . In back of
these proposals lay uncertainty as to whether
American bridging would be required to
carry the British Churchill (45-ton) tank or
an American equivalent. The treadway
bridge, even the Armored Force agreed,
reached its practical limit at 35 tons ."

One thing was certain. The Armored
Force still wanted the treadway . Overseas,
it had already proved itself . If, moreover, a
treadway bridge capable of carrying 35 tons
could be developed quickly, it might be used
as an argument to hold weights to this limit .
By 6 February, the program included ex-
periments with both wider treads and a

f5 Ltr, CofEngrs to CG SOS, 13 Jan 43, sub : Co-
ordination of Vehicle Design with Capacities of
Mil Bridges. Structures Dev Br file, Ponton Bridg-
ing Equip, Misc, Pt . 2 .

88 Incl, Memo, Dir Rqmts Div SOS for Clay,
14 Jan 43 (typographical error 1942), sub : Co-
ordination of Mil Design with Capacities of Mil
Bridges, with Memo, ACofS for Materiel for
CofEngrs, 16 Jan 43, same sub . 451, -Pt . 1 .

84 1st Ind, ACofS for Materiel to CofEngrs,
[c . 5 Feb 43], on Ltr, CofEngrs to CG SOS, 13
Jan 43, sub : Co-ordination of Vehicle Design with
Capacities of Mil Bridges . 451, Pt . 1 .
" (1) Memo, Thompson for Sturdevant, 13 Jan

43, sub : Situation re Heavy Ponton Bridges. Struc-
tures Dev Br file, BR 287, Pt . 2. (2) Ltr, C of Engr
and Dev Br to President Engr Bd, 12 Jan 43, sub
Bridging Possibilities . Same file . (3) 1st Ind,
ACofEngrs (Sturdevant) to CG SOS, 4 Feb 43, on
Ltr, Deputy C of Tech Div Ord Dept to, CG SOS,
through CofEngrs, 14 Jan 43, sub : Bridge Equip .
417, Pt. 13. (4) Ltr, ExO Engr Bd to Engr and
Dev Br, 21 Jan 43, sub : Bridging Possibilities .
Same file .



decked-over treadway bridge, and the de-
sign of a guardrail for the Bailey ."

The treadway bridge, M-2, designed by
Col . Clayton E. Mullins, Howard H . Mul-
lins, and assistants at the Engineer Board
with the help of Cowley, was a product of
the fall 1942 accidents and the demand that
both the old and the new tanks be accommo-
dated . The Armored Force did not want a
completely decked bridge because of the
greater time :required in construction and
because such a bridge could not be readily
transported in the trucks already available .
The desired capacity was attained in the
M-2 bridge by adopting larger (33-inch
wide, 33-foot long) pneumatic floats and
shorter and wider (12-foot long, 45/2 -inch

IMPROVEMENTS IN EQUIPMENT

BAILEY BRIDGE over bypass on Highway 7 near Sessa Aurunca, Italy, April 1944 .
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wide) treadways . Procurement of the M-2
treadway bridge began in June 1943 .' °

By this time the steel guardrail which
would render the Bailey bridge safe for the
wider tanks had also been designed. Still
partly undecided was the extent to which
the Americans would follow their British al-

89 (1) Tel Conv, Col K . B. Schilling, Engr Armd
Force, and Col Hughes, Ground Engr, 6 Feb 43 .
Armd Center files, 823, Bridges, Pt . 1. (2) Ltr,
Engr Armd Force to Besson, 8 Feb 43 . ERDL file,
BR 340. (3) Memo, C of Engr and Dev Br for
ExO Engr Bd, 6 Feb 43, sub : Bridging Dev . ERDL
file, BRs 341 E . (4) Ltr, Engr Armd Force to ExO
Engr Bd, 9 Feb 43 . ERDL file, BR 340 .

70 (1) Engr Bd Rpt 747, 24 May 43, sub : Steel
Treadway Bridge . (2) Engr Bd Rpt 786, 26 Nov 43,
sub : Final Rpt on Steel Treadway Bridge. (3)
Engr Bd Hist Study, Steel-Treadway Bridging, p .
106 .
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lies in adopting the Bailey as an all-purpose
bridge. The tendency to do so was strong, for
American engineers in the ETO were by this
time fully convinced of the Bailey's advan-
tages . In February 1943, the Supply Divi-
sion had notified the Engineer Board that
the Bailey would supplant the H-10 as well
as the H-20 in meeting the requirements for
fixed bridging, and that should tests of the
Bailey as a floating bridge prove successful,
the H-10 would be dropped entirely .
The new limitations on weights and

widths of vehicles were formalized on 28
August 1943 . Vehicles measuring 18 feet or
less between axles and assigned to infantry
divisions could weigh as much as 18 tons
loaded and measure 108 inches in width . In
the few cases where the measurement be-
tween axles exceeded 18 feet, thus providing
greater distribution of load, gross weight
could slightly exceed 18 tons . Vehicles meas-
uring 18 feet or less between axles and as-
signed to armored divisions or armies could
weigh as much as 39 tons loaded and meas-
ure 124 inches. A greater gross weight was
also allowed for those armored division and
army vehicles which measured more . than
18 feet between axles . The modifications
made in the Bailey and steel treadway
bridges made these structures safe for the in-
creased weights and widths .71

But the Engineer Board's success in adapt-
ing the treadway and Bailey bridges to the
new requirements did not satisfy Army
Ground Forces. As Headquarters, AGF,
viewed the bridging equipage available to
infantry units in September 1943

. . . the reinforced five boat infantry support
raft will ferry combat team loads up to a gross
of ten tons in a stream of velocity of 3 .5 miles
per hour. The M-3 bridge, fully reinforced
will pass eighteen ton tank loads with re-
stricted movement in currents of velocities up
to 4.8 ft. per second, but will not pass the four

ton truck with trailer and bulldozer in veloci-
ties over about one mile per hour. The
twenty-five ton heavy ponton bridge, when
fully reinforced with metal pontons, will carry
a safe load of only thirty tons with restricted
movement in a stream of velocity 5 miles per
hour.'=
This situation, concluded AGF, demanded
a complete revision in floating bridge
equipage .

Wishing to depart from current depend-
ence on a different bridge for each different
set of loads, AGF specified that the new
bridging components be the same for all
bridges. This condition could be met, AGF
suggested, through the use of half-boats-
placed singly in the division bridge, joined
end to end to form supports for the army
bridge, and spaced closer together to carry
exceptionally heavy loads. The bridge was
to be fully decked and all parts light enough
to be put in place by hand . Construction
time for the divisional bridge was set at
one-half hour plus three feet per minute ;
for the army bridge, two hours plus two
feet per minute . These conditions could be
met if both boats and balk were constructed
of light metals such as aluminum, which
by this time was in less critical supply and
for which AGF was prepared to request
AAA priority .' 3

71 (1) Engr Bd Hist Study, The Bailey Bridge, p .
30 . (2) Ltr, Exo Engr and Dev Br to President
Engr Bd, 18 Feb 43, sub : Transmittal of Rpt 729 .
ERDL .file, SP 341 . (3) AR 850-15, 28' Aug 43 .

' Ltr, Asst Ground Engr to Rqmts Div ASF and
CofEngrs, 1 Sep 43, sub : Dev and Rqmts of Div
and Army Floating Bridges. 400.112, Bridges, Pt . 1 .
Cf. reports of Engr Bd that reinforced with pneu-
matic floats the 25-ton ponton bridge would carry
40 tons .

Unless otherwise noted, the discussion of the
division-army bridge is based upon correspondence
in 400.112, Bridges, Pts . 1 and 2, and Engr Bd Rpt
821, First Interim Rpt on Dev of Div and Army
Floating Bridge Equip .
"War Plan Wkly Staff Conf, 29 May 44 .
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Lacking sufficient staff to develop the di-
vision-army bridge as quickly as AGF de-
sired, the Engineer Board sought the aid
of civilian firms. By 4 November, the naval
architects, Sparkman & Stephens of New
York, had agreed to design a ponton and
superstructure, and the consulting engi-
neers, Howard, Needles, Tammen, and Bur-
gendoff of Kansas City, to design a super-
structure. Shortly thereafter the Allison
Steel Company also contracted to work on
a superstructure. But the five months al-
lotted these designers to fulfill their con-
tracts had not elapsed when requirements
changed .'

On 19 February 1944, G-4 announced
that allowable weights for divisions would
be raised from 18 to 25 tons and for armies
from 38 .9 to 50 tons. The roadway of di-
vision bridges should measure 128 instead
of the former 108 inches and that of army
bridges 150 instead of 124 . If the 25-ton
ponton was approaching the obsolete be-
fore, it was clearly out of the picture now .
The Engineering and Development Divi-
sion urged the Engineer Board to push the
division-army bridge .

There was, to be sure, an alternative-
the Bailey, which, if widened, could carry
the 'increased loads . Tests of the floating
Bailey had convinced the board that it was
superior to the 25-ton ponton as well as the
H-10."" Colonel Howard, in charge of test-
ing the division-army bridge, was not im-
pressed with the preliminary designs

Once the Panel Bridge . . . is erected, it
is believed to be a better bridge, except for its
width limitations, than any of the experi-
mental bridges now being procured . . . . If
a means was provided to adjust the floor width
of the Panel Bridge, and to lighten the mem-
bers, it is believed that this type of bridge
would be a much better solution to the present
problem than the superstructure now pro-
posed.'

431296 0-59	33
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AGF disagreed. Its representatives were
pleased with the division-army bridge . Al-
though the Engineer Board designed a
Bailey bridge with a clear roadway of 150
inches, beginning this job in March and
completing tests in September 1944, the
Bailey was never regarded as a substitute
for the division-army bridge ."

The superstructure of the division-army
bridge, which followed the Sparkman &
Stephens design, looked more like the 25-ton
ponton bridge but was actually closer, struc-
turally, to the treadway . It looked like the
25-ton ponton bridge because it was fully
decked. It was structurally similar to the
treadway because balk and chess were com-
bined . While the "treadway" was a three-
sided section which formed a channel, the
"deck-balk" designed by Sparkman & Ste-
phens had four sides . Fitted together, these
hollow aluminum sections provided an ar-
ticulated connecting system, and flooring as
well. The components that proved most
troublesome to perfect were the half-boats
and the approach which spanned the dis-
tance from shore to the point where the
water became deep enough to float the first
ponton . By mid-August 1944, two attempts
had been made and a third was under way
to design a half-boat combining the desired
strength and lightness . Writing from the
Yuma Test Branch, Howard urged still fur-
ther modifications : "It is time that it be
made clear to the designers that the primary

74 Ltr, Asst ExO Engr Bd to Equip Dev Br, 4
Nov 43, sub : Consultants for Div and Army Float-
ing Bridge Equip . ERDL file, BR 336 .

"Engr Bd Rpt 792, 15 Feb 44, sub : First Interim
Rpt on Floating Panel Bridge (Bailey Type) .

"Ltr, C of Yuma Test Br Engr Bd to Dir Tech
Div IV Engr Bd, 19 Feb 44, sub : Div and Army
Bridge. ERDL file, BR 473 .
" Ltr, ExO Engr Bd to Equip Dev Br, 30 Sep

44, sub : Widened Panel Bridge (Bailey Type) .
ERDL file, BR 341 E .
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consideration is to secure a ponton capable
of carrying 50-ton loads, and secondarily, to
hold the weight to a minimum," he wrote
his superior at Belvoir . 78 Indeed, by this time
AGF had conceded that pontons capable of
supporting the load would perforce be too
heavy to handle by manpower, and had
therefore consented to the use of cranes for
loading and unloading them .

Although the bridge was far from per-
fect when tested, the over-all design proved
so excellent that AGF accepted it on 15
November 1944, subject to assurances that
use of a stronger aluminum alloy in the balk
would correct the weakness in the approach
span, that the 50-ton trestle then being fab-
ricated was satisfactory from an engineer-
ing standpoint, and that the ponton would
be strengthened . 79

The adjustments thus made turned out
well. In December, the site for service tests
was switched from the placid Sabine River
in Texas to the turbulent Columbia near
Rufus, Oregon, where it was found that the
new bridge (now called the M-4) would
support 50-ton loads in currents up to 10 .4
feet per second ." Construction time-two
hours plus one foot per minute-exceeded
the rate demanded by AGF .81

Getting the M-4 overseas in time to be
of service was something else . One hundred
and sixty-eight sets of bridges had been
ordered in November 1944, but lack of
materials had slowed production . The War
Plans Division-worried about the impend-
ing Rhine crossing-saw no hope of any
deliveries before 1 April."

The Rhine was crossed, thanks in part to
German failure to blow the bridge at
Remagen, and thanks to the steel treadway
bridge which American engineer troops had
completed before the Remagen bridge col-

lapsed. At the Rhine, as in so many other
crossings, the treadway bridge was more
than adequate for the job . With the tread-
way and the Bailey-both radical de-
partures from proven designs-British and
American troops kept pressing hard at the
enemy's heels. With Army Corps consist-
ing of two infantry and one armored divi-
sion and with tank battalions attached to
infantry, bridging had to pass tanks at all
times. By September 1944 only three rein-
forced 25-ton ponton bridges had been
erected in the European theater . The deci-
sion to produce the Pershing tank came so
late in the war that few got overseas . As it
turned out, the Engineers kept abreast of
Ordnance, and while in the impatience
which is so often a product of anxiety to
do one's best, each service on occasion fell
short of fully comprehending the other's
point of view, both succeeded in accomplish-
ing the job in a satisfactory manner .

The experience of the Corps of Engineers
in the development of new equipment was
typical of the Army as a whole. With few
exceptions the Army fought with weapons
and supplies that had been developed or
partially developed before the United States
became involved in combat . It was possible,
of course, as in the case of the atomic bomb,
to invest large amounts of money, materials,

78 Ltr, C of Yuma Test Br to Dir Tech Div IV
Engr Bd, 26 Aug 44, sub : T-4 Aluminum Ponton .
ERDL file, BR 473 .

1B (1) Conf on Div-Army Bridge (15 Nov 44),
17 Nov 44. ERDL file, BR 473 . (2) Engr Bd Rpt
883, 1 Nov 44, sub : Sixth Interim Rpt, Dev of Div
and Army Floating Bridge Equip . (3) Engr Bd Rpt
897, 15 Dec 44, sub : Seventh Interim Rpt, Dev of
Div and Army Floating Bridge Equip .
'Memo, Capt Robert 0 . Swain for Dir Tech

Div IV Engr Bd, 16 Mar 45, sub : Service Tests of
the Floating Bridge, M-4 . ERDL file, BR 473 .

81 War Plan Wkly Staff Conf, 29 Jan 45 .
82 (1) Ibid ., 12 Feb 45 . (2) Engr Bd Hist Study,

Heavy Floating Bridging, p . 79 .
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STEEL TREADWAY BRIDGE from Simbach, Germany, to Braunau, Austria, replaces
the one destroyed by retreating Germans, May 1945 .

and talent in order to win the race against
time. But since such investigations could be
made only by sacrificing production of items
already in the field, they had to be of a
most compelling nature . Perhaps a greater
investment in the field of mine detection
and clearance might have paid substantial
dividends. Perhaps, too, the Engineer Board
and OCE were slow to grasp the potentiali-
ties of the Bailey and treadway bridges and
to discard other, less suitable, types . This
hesitation in choosing between the tried and
the untried was costly in terms of precious
technical talent . Yet in the face of the ac-
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cidents which occurred on the treadway,
the board went ahead successfully to con-
vert this bridge into a safe structure . This
improvement in bridging, together with the
development of the tank dozer, were out-
standing achievements made under great
pressure for time and other handicaps com-
mon to a war economy . Partly as a result
of these accomplishments, but even more as
a result of the firm foundation laid during
the period before Pearl Harbor and the wise
decision to concentrate upon production,
the engineer soldier was well equipped to
carry out his work .

l
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